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A master craftsman 
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3 fireside log 
holders to build 



New portable 
phones you can 
install 
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Inside; 1£ exciting new sports planet 
you build from plans and kits 





Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Haalih 
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FUEL DILLS 
ARE 

PUTTING YOU 
IN THE RED, 
THINK PINK. 




It you haven l added an extra layer of Owens-Coming s pfhk 
Fibergfas Insulation up in your attic m the tast five years \ 
you probably should: 1 

Estimates are that fully halt the houses in America 
am undennsutated for todays high fuel bills. Wot to V j 
mention tomorrows* \i 

Check other spots around youi 
house too Under floors in unheated V 

garages and crawl spaces Walls ex- 1 

posed to cold or heal ,? 

Then pul m your house in ^ 

the ptnk-wtth m Americas 
best-selling m insulation 



Savings vary Finti % oui why in |n« 
SPlISi S= I MCI St '<7 - 1 :■ a . iljuo? 
HighetR-vaUiesmeanl^^ jA 
pieata* msuiation oowe' 
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THE TOYOTA 4-WHEEL- 
DRIVE TRUCK. 

THE CLASS ACT IN 
RUGGED 4x4's. 

The Toyota 4- Wheel-Drive Truck has 
" class' 1 written all over it! Under it. too. 

In fact, this 4X4 is built right, everywhere 
you look. 

Under the hood, a 
cylinder engine 
is standard 
equipment. With 
enough 
to get you to 
the front of the 
class— and keep 
you there. 

The Toyota 
4- Wheel- Drive 
Sport Truck has 
lots of other classy 
features too. Like 
a 5-speed overdrive 
transmission. A 2- 



speed transfer case, tor me rjgm gear in 
any terrain. Free-wheeling locking front 
hubs. And a fully transistorized ignition 
system, so "class” starts on time! 

Whether you choose a Standard Bed or 
the Long Bed, you get a tmck that'll carry 
1 . 1 00 pounds of payload. 

Inside, the Toyota 4-Wheel- Drive 
Sport T ruck is a class act from door to door. 
With bucket seats. AM/FM/MPX stereo 
radio. Oil pressure and voltmeter gauges. 
Even cut pile carpeting. And you can 
order power steering and 
air conditioning if 

Toyota 4- Wheel- 
Drive Sport Truck. 
It has "class" 
written ail over 
it Because it 
has ’ Toyota" 
written across 
the tailgate! 
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Cut Conduil 



SJiape Keyhole 



Grind 



Cut Bolls 



When there’s no 
room for an 
ordinary tool. 



Carve Wood 



Sharpen Tooll 



Do It easier and foster wHh Dremel The 
Moto-Taoi does projects that used to take many 
hours In a fraction of the time Home repo I r pro j- 
' ects become easier and more enjoyable. Variable 
speed control {5, 000 to 28,000} RPM lets you dial the 
speed to fit the job. Comes with a useful assortment of 
accessories. The Dremel Mato-Tool— buy it wherever fine 
power tools are sold. Dremel, Dl v, of Emerson Electric Oo., 
4915— 21st St., Racine, Wisconsin 53406-9909 



THE DREMEL* 



MOIO-TOOL 
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For Maximum Mileage, Performance and Engine Life 

Tufoil the World’s 

Best Engine Lubricant 

A Revolution in Engine Lubrication 

TUFOIl?, the super lubricant concen- 
trate, introduces a new and highly 
advanced standard in engine lubrication. 

A technological breakthrough, TUFOIL? 

(pronounced toughoii) is the only patented* 
and proven successful combination of oil 
and microminiature particles of PTFE. 

Commonly known as Teflon® or Fluorf? 

PTFE is the slipperiest substance known. 

Tufoil' Makes Oil Alone Obsolete 

Coating all moving parts of your engine 
with a film of PTFE, TUFOIL? minimizes 
friction and metai-to-metal contact well 
beyond the capabilities of premium, syn- 
thetic, graphite or any type of motor oil. 

Just a few ounces of TUFOIL* added to 
your favorite motor oil is better at reducing 
wear, increasing power, Improving fuel 
economy and enhancing overall performance 
than any engine lubricant you can buy. 

Much better) 

Satisfaction Guaranteed or Your Money Back 

At a manufacturers suggested list price 
of $12.95, a little TUFOIL* goes a long 
way and pays for itself many times over. 

Used as directed, with TUFOIL® your car 
will run better and fast longer on less fuel! 

Next time you change your oil, really 
change it! Add TUFOIL? 




ThUna?' One <if a Girnpkte Line of 
Revolutionary I Jihrkants For Every 
Consume and Industrial IVutd 

‘US Patent NO 1933.-B66 4.127.491 

other paienla pending 

TUFQjL' is fies TM H Fluoramics Inc. 

tenon 1 i a Reg &i DuPfcnt 

Fiuon h is Pag TM ot ICE Americas 



UX>K FOR TUFOIL* WHERE YOU BUY AUTOMOTIVE SUPPLIES. 

Special afper to PMflEAses To Ttium 0 H& coupon wiGi your chert or money otflErfor S 3 99 per 
B ar. Dante (mciwfea shipping) Allow approximately 3 weeIcs for delivery, for lunhef inlo return rtus 
coupon with i seI headdress! starr ped envelope or call us al i6lT| a?7-3C€0 Dealer ii^nrtes invited 
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FLOTECH INC. 801 Water Street, Framingham, MA 01701 
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LETTERS 

TO THE EDITOR 



Looks good In PM, too 

I was intrigued by your article 
Edwards Air Force Base! It Sure 
Looks Good From the Air (page 83, 
Oct. p 8lk I thought it had remark- 
able photography and showed in- 
depth research. [ congratulate you 
on your thoroughness. This is the 
kind of article that keeps me reading 
PM, 

KEN HOUSER 
MOUNT YE R NON . IOWA 

Be kind to btke riders 

Your article Oh, to Be a T roffc Cop 
for a Day! (page 96, Sept. '81) was 
delightful. Author Wade Hoyt cor- 
rectly identified many dangerous 
and inconsiderate driving habits. 1 
especially appreciated his chastise- 
ment of motorists who overtake and 
pass bik* riders when it is unsafe to 

ijq bo, 

However* some of Hoyt's advice 
may lead motorists to expect cyclists 
to endanger their own safety. He 
Bays: "A short, friendly toot of the 
horn will get most bikers to move 
over onto the shoulder/' Usually, 
though^ the shoulder is in poor con- 
dition, with broken glass, loose 
stones. Oil slicks and other hazards. 
A cyclist could risk a spill by going 
off the road. 

Even though it may be frustrating 
to wait a few seconds for a safe 
moment to pass a bicycle , motorists 
should welcome the cyclist's pres- 
ence on the road- Studies show that 
five to six times more people can use 
the road when they Ye on bicycles 
than when they're in cars. This 
means less congestion, noise and 
pollution for all road users, 

JOHN SCHUUERT 

RECYCLING MAGAZINE 
EMMAUS, FA, 

The long and short of it 

In your article 5 Shop "Tools' You 
Can Make for Yourself [page 51, May 
"SIX you suggest lengthening a vise 
handle in order to get more leverage. 
Tools are designed to withstand cer- 
tain maximum loads. Increasing the 
torque could atrip the screw threads 
or damage the frame, If you need 
more squeeze, buy a larger vise. 

MARK S. SlDlLLE 

Lafayette, la. 

It's true that some tools* such as 
wrenches , should not be overtaxed by 
adding extension handies r But in the 
ease of a rise, handle length is often 



determined by such practical consid- 
erations a-s the size of the carton the 
tool comes in. Lengthenijig the han- 
dle ^within reasonable limits — can 
increase torque without straining the 
jaws. 

PM 1 * versatile workbench 

Enclosed is a picture (below) of my 
wife doing some stained-glass work 
on her new workbench that 1 built 
from your plar.s (A Master Crafts* 
maw's Workbench, page IIS!. Nov. 




PM * metier craft* man workbench, as built 
by reader Richard Shafer (or Mr*. Shafer, 



P 80X The design is versatile and well 
thought out, 

RICHARD H. SHAFER, M.D. 

ALEXANDRIA, 1N1X 

We're glad to hear it. For others 
who may be interested, photocopies of 
the article* which also includes plans 
for a jun ior-size version for young 
craftsmen, are available for ¥1-50 
from Popular Mechanics, Box WH, 
Radio City Station, New York, NY- 
10101 . 

Well* yea and no 

In your article Saturday Mechanic 
Looks at the Chrysler# (page 130, 
Oct. '81 )* you say the plastic rack- 
and -pinion mechanism used in the 
rear-window lifter "'does not need 
ntiy lubrication*" 

It's true that the rack gear is 
made of flexible DeJrin plastic, but I 
disagree with the statement that it 
doesn't need lubrication. A high- 
pressure grease is applied between 
the Pelrin rack and the T-shaped 



steel track it rides on* The grease is 
operational between -20 q and 18Q q 
Fh H reduces friction and lowers the 
effects of moisture, particularly at 
cold temperatures. 

□AVID JL PARKA 

PRODUCT DEVELOPMENT ENGINEER 
CHRYSLER CORK 
PONTIAC, MICH. 

Good point. WY were referring to 
the fact that the mechanism does not 
require owner servicing; tack of 
space prevented us from explaining 
that it doss receive lubrication at the 
time of installation. 

Do your own landscaping? 

This is to voice strong objection to 
your article You Can Be Your Oicn 
Landscape Architect (page 92, Aug. 

m 

To suggest to your readers that 
just by purchasing “a dollar's worth 
of paper/' taking a few measure- 
ments and tracing a few drawings 
they would be competent and knowl- 
edgeable enough to perform the 
work of a trained, professional land* 
scape architect is ludicrously mis- 
guiding. 

Landscape architect* are profes- 
sionals who have studied landscape 
design, drafting, architecture, sur- 
veying, planning, construction, en- 
gineering, horticulture, botany, ge- 
ology, hydrology, agronomy, meteo- 
rology and the natural, behavioral 
and social sciences. 

As you can see, there is more to 
know about the placement of trees, 
for example, than to 1 "avoid planting 
a tree under a telephone wire or in 
front of a window/ 1 To infer that 
landscape architecture can be easily 
performed without formal education 
and training is a serious misrepre- 
sentation. 

EDWARD H. ABLE JR. 

EXECUTIVE DIRECTOR 
AMERICAN SOCIETY 
OF LANDSCAPE ARCHITECTS 
WASHINGTON, DC. 

l^e appreciate the criticism and 
agree that no single magazine article 
can pretend to offer a full course in 
landscaping. WAaf we showed was a 
simple method of making a yard plan 
to aid the homeowner in plotting 
existing and future features. Such ti 
plan can be a valuable tool for deter- 
mining problems and needs ^ re- 
gardless of who does the actual 
work. M 
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Jf you knew about a job you could 
do in your spare time — work about 
9 hours a week — and pocket an ex- 
tra $400, would you be interested? 

Jf your answer is "Yes” — here's 
the "moonlight" opportunity you've 
been waiting for! 

It’s a business you start yourself, 
part time, with an investment of 
under $2,000. Work evenings and 
weekends till you've built up to the 
point where you're making more 
part time than your regular job pays. 

Then you'll be ready to make your 
big move to an independent business 
— and an annual income that can 
rapidly reach $50,000 or morel 

If you have trouble believing that's 
possible, we’d like to send you a 
record made by people who are earn- 
ing that much right now — as in- 
dependent chimney sweeps using the 
August West System. 

Hear for yourself from John 
Moszulski, who made $2600 in IS 
days in one month — Mo Simonson, 
who says "We're making ‘2 Grand' a 
Week" — Dave Richison saying 
", . .the fourth quarter I think J did 
$24,000" — and Fran Walts, whose 
husband Isaac cleans B to 10 
chimneys a day at $45 a chimney dur- 
ing the busy season. 

More Sweeps Needed — Now! 

With an income potential like that, 
you may be thinking, this field must 
be full already — too late for 
newcomers like me. 

Wrong. 

Woodsiove sales are booming. 
More and more people are firing up 
their home fireplaces. 25 million 
chimneys all across the country need' 



cleaning, most of them every year. 
And there are only about 5,000 
chimney sweeps out there to dean 
them! 

A Dirty Chimney - Disaster! 

Why should anyone pay $45 to 
have a chimney swept? 
lit a word — safety! 

You see, wood smoke contains 
two potentially dangerous 
substances, creosote and soot, which 
it deposits on the inside of the 
chimney. The more wood you burn, 
the more creosote and soot build up 
In your chimney. And creosote is a 
highly flammable substance. 
Without regular cleaning, it's just a 
matter of lime before a stray spark 
Ignites it. and that dull, flaky coating 
on the inside of the flue turns into a 
raging inferno lhal sounds for all the 
world like a rocket ship taking off in- 
side your fireplace. 

As a professional chimney sweep, 
yog'll be offering a fire prevention 
service — peace-o T-mind insurance 
for the homeowner who wants to 
know his chimney — and his home 
— isn't going lo go up in flames. 



A Real Bootstrap Business 

Is it hard to become a chimney 
sweep? Not with The August West 
System, 

We supply you with everything 
you need to make a success out of 
your new enterprise — from the 
finest in chimney sweeping equip- 
ment (our SootSwceper is the only 
power vac specifically designed for 
cleaning chimneys] to an instruc- 
tional program that includes a com- 
plete self-teaching training program, 
telephone troubleshooting and free 
optional on-the-job training — lo the 
kind of follow-up information that 
will make you not just a chimney 
sfcecp, but your community’s resi- 
dent expert on wood heal and 
chimney safely. 

Want to know more? 

I'd like to send you complete infor- 
mation on how you can become an in- 
dependent chimney sweep using the 
August West System. Call me TOLL- 
FREE or mail ihe coupon below 
today . . and start moonlighting your 
way to 50 GRAND A YEAR! 



CALLME TOLL-FREE RIGHT NOW?. 

800*243*5166 ask for extension 21 0 
and find out how to 

Tom Ri«h, Present Moonlight Your Way to Success! 

150 Grand a Year sounds good to mal Send me complete in forma lion on fiow I can 
moonlight my way lo success as a Professional Chimney Sweep! 

Name _ 




Address. 



Ctly/ State TOp 
Mall 10 



August West Systems,. Inc. 

Box 603, Doph 21 PO. Westport, Ct- 06880 



August What 



SCIENCE WORLDWIDE 




Playing by ear 

When the Dallas Bandits edged the 
Albuquerque True Sights in the last 
inningof the World Series, the losers 
might well have complained that the 
baseball was “loaded/* And loaded it 
wa s— wi th electro n i c 

equipment that caused 
the standard-size soft- 
ball to beep. But neither 
aide complained, be- 
cause the players on 
both teams were blind 
and all of them depend- 
ed upon the ‘"beep ball " 
to help them hit and 
field in the Sixth Annu- 
al Beep Ball World Se- 
ries for blind players. 

The modified softball 
game is played nation- 
wide on teams spon- 
sored by the Telephone 
Pioneers of America, a 
telecommunications in- 
dustry fraternal organ i* 
zation. Each team has five players 

who fiflIH Jinrl hit for wiv mninfja. 
There's no second base in beep 



5 ^ 



Bfirrd player tags beeping base as he head* toward home. In Inset, George Burl eon, retired 
Western Electric employee, Inserts a beeper inio A softball, Result: a beep ball. 



ball. 

The ball, invented in 1964 by a Bell 
System engineer, is assembled at 
Western Electric's Merrimack Val- 
ley Works in North Andover* Mass., 
by retired phone company employ- 
ees. They assemble 1,700 softballs a 



milk in early stages of their lacta- 
tion and up to 4C percent above nor- 
mal in the late stages. 

A Cornel] spokesman sold there 



than had ever been possible before. 

And, says McGill biochemist RJ. 
Neufeld. the fungi may some day be 
used to leach uranium out of mineral 



year by drilling holes about 3 inches 
deep and 12 inches in diameter, then 
inserting tiny printed wiring boards 
and other equipment* including a 
rechargeable battery. 

Then the ball cover is stitched 
back together and sent off to Pioneer 
chapters. Generally, the electronic 
guts outlive the softballs. The equip- 
ment can be removed and inserted 
into a now ball. 

How durable are the electronics? 
Says Western Elect ric T s Tippy 
tTConnell, "We've thrown thE mod- 
ulcs themselves against the wall 
and they kept right on beeping/ 1 

Milk it for all it*s worth 

Cornell University researchers are 
administering daily doses of syn- 
thetic growth hormone to dairy 
cows t following a series of successful 
experiments using natural growth 
hormone to stimulate milk produc- 
tion. The two-year project resulted 
in impressive increases in milk pro- 
duction. 

The test animals — which norm al- 
ly produce 70 to 100 pounds of milk a 
day— yielded up to L& percent more 



w as no adverse reaction noted in 
any of the experiments, and pro- 
claimed the injections safe for ani- 
mals. He also noted that someone 
must find a process to mass-produce 
the hormone if the research is to 
result in regular use of the hormone 
at dairy farms. 

Atom eaters are coming 

It sounds like something out of an 
old sci-fi thriller, but it's on the 
verge of becoming a reality: a metal- 
loving fungus that cleans up nuclear 
waste water. 

Using a dried, pulverized form of 
the fungus rhiaopus arrhkus* re- 
searchers of McGill University in 
Montreal have found that the bio- 
mass will absorb 20 percent of Its 
own mass in heavy metals, such as 
uranium and thorium. This powder* 
placed in the discharge water of a 
nuclear powerplttnt, could filter out 
atomic waste, resuming clean water 
to its source. The researchers can't 
say what to do with the waste-per- 
meated fungus after the cleanup, 
hut the nuclear discharge would be 
contained in a much smaller volume 



deposits that couldn't otherwise be 
mined profitably. 

Hot news from Stanford 

Medieval alchemists couldn't do it. 
Industrial Revolutionist forgers 
were mystified- Even British physi- 
cist Michael Faraday failed to do it. 
But Oleg D. S her by and Jeffrey Wad- 
sworth*— working at the Stanford 
University Dept, of Materials Sci- 
ence Engineering— have stumbled 
across the secret of making Damas- 
cus steel. The legendary metal, first 
encountered by Crusaders entering 
Damascus in the Middle Ages, was 
considered the best in the world for 
making swords, 

Shcrby and his co-worker were 
■working on superplastlc metal ex- 
periment* when they came up with 
an odd-looking steel— it had a fine 
surface pattern they couldn't dupli- 
cate. Eventually, they uncovered 
the ancient secret; The surface pat- 
tern is formed by particles of iron 
carbide, produced when the metal as 
exposed to low temperatures. Previ- 
ous workers applied too much heat 
in the forging process. PM 
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Everybody) making money 
selling microcomputers. 
Somebody's going to make money 

servicing them. 

New NRI Hamc-Study Couik SllOtra You Hew to Make Money .Servicing, Repairing 
and PrograiiiniiEig Persuna] and Small Basioesa Computers 








whocasi interface with ihe oprraiional. projnim- 
and service tarns of toto'* computers. You’re 
rea^- to take your place in the new elertronfe age 
Other Opportunities 
SKI has been giving amhiEwus people new 
tbdfflmC skills Since 1914 . Iteday'S offering aJw 
include TY/Audio/^deo System* servicing wfcth 
training on our exclusive computer-programmable 
2S ,J diagonal color TV Communications El«- 
trames for xnricing and Installing, mirmwsw. 
broadcast, CB, radar, etc... and other stated of-lhe- 
art course 

Free Catalog ...Mall Card 
No Salesman Will Call 

Send the postigfrfakl card for our WO-page 
catalog showing ah courses with equipment find 
complete Itisftii plans. That's m obligation other 
than to yourself See how NRI can help you. grow 
w«h the mast etching and Important new held of 
the 80 s. If card has been removed, please write to us. 



| Nil SCHOOLS 

MtiGnw-M GmtfnuEng 
m . pj Education Center 

Ci iff .W9Wtojnsin^. 

i ■ ni ■ * uwnefsn ' m 20016 

We ll give you lomnrrow. 



Seems like ever v time yon turn around . some’ 
body com© ikmgwith 3 new computer jot borne or 
busing u&£ And ■hsU's made i t all possible Is the 
amazing microprocessor, the tim 1 Lillie chip that's 
a computer tn itself 

Using this new teehtrtfogy, ihe Industry 
Goffering compact, aJfonSahle computers 
thal handle things like payrolls, hilling, 
fenvcmiwy. and other jobs hr businesses of 
ewry size. . . perform household functions 
Including budgeting, environmental ^ 
ceitu couiroL indexing recipe Acid ihcuarcls 
of hobbyists are already owners, experiment 
mg and developing their own programs 
Growing Demand 
for Computer Technicians 
This is only orte of the grewth Jacto^ I nrluenc- 

ing the Lamaasmg oppcuftinjliss for qualified com- 
puter technicians The U.S. Department of Labor 
pmjDfis orcr tkft increase in fob opening for the 
<3ecade shrough S W Most of them ftftr jok created 
by the expanding worid of the compiler 

LeamglHome 
in Your Spare Time 

NRI can train for this exciting, rewarding 

field. THLn you at home to service not only mi- 
otjewnputers. but word processors and data lermi- 
nah, loo Train you ai your convenience , with cl early 
written "bite-size" lessons lhal you do evenings Or 
weekends, without going to clasps or quitting your 
present job. 

tour training fcs built around ihe blest model 
oF she world's mm?! popular computer I fs the smaz* 
ing TR&'&P* Model [El, with frpabditio and 
features in perform t host of persona] snd busi- 
ness functions No other small computer has 
so much software available for it, no other is used 
and relied on by tt mniy people. And it's yours 
to keep for personal or business use. 



iTetS-GQ cs a tradonuh 
n! IhE Radio Shack 



\ 

toil get plenty 
of practical experience 
Usiog the Nttl Discovery ’■C- r 

that also comti as p^rt 

of your course, you build and study' circuits rangi ng 
from the simplest to the rood advised iou analyze 
and troubleshoot using, the professional Beckman 
LCD digi ial multimeter vou keep to use taler in your 
wisric Then you use ihe lab and mefer to actually 
atcra the interior of your conpuEer.. .build special 
circuLts and wrilepragrams to control them You 
’ see" your computer al work and demonstrate its 
power.' 

Become the 

Complete Compiler Person 

Vm i'it abo trained in uriting und digging 
both BASK and adored rn^hine language pro- 
grams mu hands-on experience in rfie opertf ion 
and app[i<tobn of ompuicrs in 
business and personal |ohs. Trou're 
trained to Income the fully 
rounded, nev breed of technician 
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ONE SHE HIS AIL 
GMC MTRODUCESHC 

6.2 LITER HESEL 



It’s not just a completely new diesel engine -but one designed exclusively for trucks. Built 
to deliver the power to haul or tow truck-size loads and do a truck- size job. With such 
features as five head bolts per cylinder and four-bolt main bearings. 

This new 6,2 liter diesel is now available in GMC pickups, Suburbans and 4-wheel- 




GMC is 

adivisionof 

General 



Motors 



drive Jimmys to serve your work or pleasure needs. It not only brings you the benefit of 
the traditional diesel advantage in fuel cost, but. as you can see here, GMCs projections 
for the 6.2 s estimated mileage are. in themselves, quite an economy story. 



2-wbcd-drivc Pickup 


4-wh«l -drive Pickup 


4-whed-dtivc Jimmy 


2-wbed-diive Suburban 


4-whcel -drive Suburban 
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See the new diesel for full-size, light-duty GMC trucks at your GMC Truck dealer. 



GMC projections of 1982 EPA Estimated Set your dealer for 
actual EPA estimates. Use estimated MPG for comparison. Your 
mileage may differ depending on speed, distance, weather, 
Actual highway mileage tower. Mileage will be lower towing or 
hauling a load. Estimates lower in California, Some GMC trucks 
arc equipped with engines produced by other GM Divisions, 
subsidiaries, or affiliated companies worldwide. See your GMC 
Truck dealer for details. 







Where a man belongs. 




Warning The Surgeon General Has Determined 
Thai Cigarette Smoking Is Dangerous 10 VW Health 



U m** "car Q.B mg. mtmme *v. pfcr Eigareiie by FTC snaihc^ 
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OIL 
LEAKS? 

DRiVEWAY AND GARAGE 
FLOOR OIL STAINS ARE 
MESSY AND DOWNRIGHT 
DANCEROU5II! 

Thousands of car owners 
have solved this problem 
by using Wynn s Engine 
Stop-Leak 

wvnn s Engine stop- Lead 
is a special blend of 
chemicals designed to 
help correct external 
engine oil team resulting 
from orv or shrunken 
rubber seals, gaskets, 
o rings, etc. 

Time tested and used 
worm- wide 







Popular Mechanics 



NOTES 
FROM THE 
EDITOR 



T he Idea Is still as fresh as it was 

on January 11, 1902, when a 
young Iowa newspaperman, Hen- 
ry Haven Windsor, launched Pop- 
ular Mechanize in Chicago, In the 
beginning it was published every 
week and sold for a nickel. 

In the ensuing SO years, Popu- 
lar Mechanics has become a 
household name, has gained an 
audience of 6,311,000 U.S. readers 
each month and has added 
Spanish and Italian language edi- 
tions in Italy, Mexico, the Carib- 
bean and South America. 

Happy 60th birthday, PMS 



PM f b first cover wti Jllusiratlon of Inte- 
rior of the British Navy's first sub. 



Genes lo Sllvelre da Costa, Braill'l dep- 
uty consul, accepts rally prise check. 

Speaking of rallies^ we held anoth- 
er just the other day. It was in cel- 
ebration of personal computers, 
which weVe reported on now for 
some six or seven years — and are 
doing so again 
this month oh 
page 82. 

How would 
you like to get 
your hands on 
a lineup from 
Amdek, Apple, 

Atari, Commo- 
dore, Magna- 
vox, Mattel, Ra- 
dio Shack, Sin- 
clair, Texas In- 
struments and 
Zenith/Heath? 

It was really 
great! PM 



It waft a great day In Hew York when 
PM had the Great American Kit 
Carpaltpe (page 98, Oct* ’fill The 
day was made even greater for ub 
when the rally winner announced 
he would donate the 31,000 prize 
to aid Brazilian children in Me- 
morial Sloan Kettering Cancer 
Center here. William Sthumer, 
president of Lafer Auto Sales, 
North Hollywood, Calif., won in a 
Lafer MP, imported from Brazil. 
As stand-ins for him, Publisher 
Dan Coleman and 1 recently had 
the pleasure of giving the prize to 
the Brazilian Consulate for final 
presentation to the hospital. 



An personal compute re hers lo stay? Hera's m hearty yea! 
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Get in on the 

in SMALL ENGINE 
service and repair 
Start vow awn bmbv 



BEAT INFLATION! 

Cash in on the 
huge demand for 
small engine repair. 

Work part time, full time 
right at home - we help you 
every step of the way. 

mating basinessl 








In jusl a short lime, you tan h* rradj 
Ed join uni? uf the fratest growing indus- 
tries In Amtrka.„.an Industry where 
qualified men are making from *I«-W la 
S!i,00 per huur.. .and thal'i jinl for tabor. 
Parts, engines and areesstirles add wen 
m&ro |a i |||> prufiti. 



file Ktnari engine iiiduslry has- 
grown so t(Ukkly an acule shortage uf 
qualified Small Liigjn* Prof^Hnnihi exists 
ihroughuul the coon-lry. In fuel, it’s nai 
UQUSUjll for a good small engine man In be 
three to four wee^ behind In the summer 
And It least a Week behind in the winter. 
When >mi see how many ■.mall engine? 
are In use inda^ Jl's easy to Lfvtdcestvnd 
Why quulifted men ntmmand fuefo high 
prie«- a* much as >17.50 far a simple 
tune-up 1 hi G takes ten lhan an hour? 



trill f tew pg qu<i Sj 
Irtin 0- bf faur on* tots 
i* ipoMibli Spftfirra 
ft Fulltime nr 

jour PLUS eftftgltEi 
tlelJih wiwif IV-lkif 

m RISK Trill Off til 



46- mill ion small engines 
are in service today! 

I~hat’s righl— there aie over forty- six 
million 2-cycle and 4-cycle small engines 
in service a cross the USA. Thai's (he 
official count from the Engine Service 
Assn.. and new engines arc being built al 
a rale of n nr- mill mm per month- With 
fully accredited and approved foeiww 
training, you can scon have the skill and 
knowledge io make top money servicing 

fhw engines Homeowner? and busi- 
nessmen will seek you out and pay you 
well to service and repair their lawn* 
mowers, tillers, edgers, power rakes, 
garden tractors, chain saws, mini-bikes, 
go-carts. snowmobile*, gene rators. snow- 
blower. paint sprayer* ... the list is al- 
most endless. 



No experience necessary. 

You don't have to be a 'bom mechanic' 
or need prior experience. If you can read. 
you can master I his profitable trade right 
at home, in your sparetime, wiihoui miss- 
ing a single paycheck. Lessons are fully 
illustrated— so cleat you can’t go wrong. 



Send TODAY 
for this 
fact-filled 

FREE 



You receive trade secrets 
and business plans 

We guide you every slep of the way, 
including tested and proven instructions 
on how eo get business, what in charge, 
how in gel free advertising, where to get 
supplies wholesale ... a!] the "tricks of 
the trade", „ all I he inside facts you need 
io assure success right from ihe marl. 



'Wf had aboui 
# ytors rxperi- 
crtCe repairing 
small f/igitfts . . . 
but repairs were 
only minor , . . un- 
fit / j itirftd the 
BtL fd»' C ourse . 1 h 



Walter H. Strict 
Campbell, California 



With oar famous 'leam-by-doing' it lin- 
ing method, you gel practical 'hands-on' 
experience with specialized tools and 
equipment [foal you'll receive with your 
training plus a brand-new 4 HP engine - 
all yours to keep ! 

SEND FDR FREE FACTS! 

You risk nothin# by accepting this of- 
fer Io find out Aow Bet saw training can 
fftvr you the skills you need io increase 
your incomf in u high-profit, r e cession - 
proof business of your own. 

Jusl fill in and mail coupon below (nr 
■end postcard] In receive fall information 
and detail^ by relurnmaLl. DO fT TODAY / 

BELSAW INSTITUTE OF 

Small engine repair 

HU ftaftlMB , Until Citj, HQ, Will 

Him Is NO OBLIGATION and 
NO SALfSMAN Will Calf-mrl 

r — 

AELtAH IhSTltUlt. 5 EU FIEVD lUIUWffi * 

KANRM CHY. MISSOURI Will [ f -j j I j 

□ YES. giant Ufld mo lt» FREE tawtttl tlui ’ "... 
grvrt full details j&Qut starting my awn business m Small 
CriQina Repair, i understand Dwnt Is na oeUgafaii ind dial 
no salesman mllcail. 



# 



A teiid Nid 
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Caves and stare 

You might expect an astronaut's son 
to be a computer programmer — but 
how about a knight in armor? Rich 
Garnott, son of Sky 1 a b l ’s Gwen Gar- 
riott, has managed to combine a love 
for the past with an understanding 
of what—to many of us — still seems 
to be the future. He’s quite represen- 
tative of today's computer-happy 
youth. 

At 19, Rich is the author of one of 
the best and most popular programs 
available for personal computers. 
Called Ultima, it’s a role-playing 
adventure game for the Apple JI 
computer- And according to the 
label on the floppy disc's package, 
the program's author is named 
“Lord British.” 

The program is so popular that, 
just recently, a computer magazine 
ran a contest for people to guess the 
identity of Lord British. None of the 
entrants was able to unveil Rich's 
now d? plume. 



Sink or burn 

When you're soldering delicate components, 
such as djodes and EransisEtars, your main 
probtern is io avoHS cooking these neahsensj- 
Eive parts. Almost ovary project builder, ai one 
Eime or anoEher , has had a project fail because 
oi heal damage We suggest you use a heat 
sink to avoid Ihis problem These clothespin- 



shaped de^icos damp onto the lead til the 
component between the heal-sensftve body 
and Ihe soldering iron The heal from the Iron 
goes into me heat sink, noi (he componeni. 
You can buy lhem a m vanous ^zee, aE any etec- 
(romcs stars or from Radio Shack, where they 
aie stock rtomS 



Identity revealed 

Lord British, or Rich Gar riott, is 
also named Shamino within the 
Kingdom of Ansteorra in the Society 
for Creative Anachronisms (SCA), 
The SCA is a much -publicized, na- 
tionwide group of people who can 
only be described as fans of the 
past. 

They dress up — the men in hel- 
mets, gauntlets, chain mail and 
bejeweled swords; their women in 
flowing gy tea (gowns) and ta.ll, stee- 
ple- shaped he add res sea— and fifth* 
medieval-style tournaments and 
melees for the honor of the various 
realms. 

In fact, they remain so true to the 
time period they simulate, that cer- 
tain arts would be literally "dead" 
without them. In the manufacture 
of I eath er armor — for ex am pie — you 
might have a hard time finding a 
craftsman who can temper leather 
for just the right combination of 
flexibility and protection. But SCA 
armorers know the paraffin mixture 
required to boil the leather in— that 
and a hundred other hints that once 
helped fashion the beautiful— and 
functional— designs of the Middle 
Ages, 

Tapping the ages 

Bearing all this in mind T it should 
come as no surprise that Rich would 
create the first computer game to 
stretch from the Dark Ages to the 
Space Age. The game of Uttima 
begins, as many computer games do, 



in a sort of medieval world where 
magic works. 

But unlike the other games, Kieh’s 
is a vast tapestry. The computer dis- 
play screen is a window which opens 
onto a fantastically large and de- 
tailed world. You see a map of the 
land and, as you move, the map 
scrolls in all four directions. There 
are over £0, 000 1 ret a. moun tains and 
grassy knolls that visually simulate 
a world. 

From the main map, you can move 
into graphic castle* and towns — and 
go exploring in three-dimensional 
dungeons. The dungeons are shown 
from the inside, and you walk 
through them by issuing keyboard 
commands, 

As the game's historical time span 
progresses* technology begins to de- 
velop. Soon, the stores start to carry 
items much as air cars„ blasters and 
phaaors mixed in with the older 
swords and mure**. 

To end the game, you must amass 
enough treasure to afford a space- 
craft— and that takes you into an 

entirely new world. 

More than just a game* Ultima — 
and its young designer — illustrate 
what is happening in the real world 
of computers and technology. 

Our own technology 

Computers are * new, viable and 
exciting field. An ever-increasing 
number of high &f bools, colleges— 
and, now, homes — are offering com- 



puters to young people. And many of 
these young comp Lite rials are not 
only intelligent, but creative and 
romantic, as well. 

We N ve read an awful lot about the 
dehumanizing influence of the com- 
puter — but that theory is beinr 
demolished- While the elder genera 
tion built the computer, it's th- 
younger generation who will discos 
er ways to use such machines for ar 
as well as science — and in ways w 
may not yet suspect. 

If you have kids, make sure the; 
get to know computers. And if you p r> 
young and seeking a life style, per 
haps computers can help you, too, t 
invent your own career — one tha 
will be both comfortable and satisfy 
ing creatively. 

By the way, if you have access t 
an Apple II, you can get Uttima fror 
any computer store for It’ 

published by California Facific Com 
puter COh n 
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There's a spirit 
in the air. 

It’s a proud spirit. 

It’s the training, the skills, and the 
opportunities that go with being 
a member of the Air Force team. Get 
the spirit. . . it comes with Air Force 
experience. 

Find out how you can be a part 
of it. See your Air Force recruiter or 
mail in the attached card. 



DETROIT 
LISTENING POST 




The regular p/<xJuctk>n version of Probe III will probably look much Ilka the prototype. 



Big GM cars history by *85 

General Motors, though constantly 
revising its new-product plans due 
to changing market conditions and 
cash-flow problems, continues to 
plan for the final curtain to fall on its 
family-car lineup, as we know it, by 
mid-decade. 

The current, 6ip t C-body ears (Olds 
98, Buiek Electru, Cadillac deVille 
and Fleetwood) should remain un- 
changed through the 1984 model 
year, but then will be dropped 
entirely. Front-wheel-drive replace- 
ments, most bearing the same well- 
established names, will be consider- 
ably smaller and will spring from the 
just-introduced A- ear platform, it- 
self derived from the X-ear. 

Pontiac already has scuttled its 
related but slightly smaller and less 
expensive Bonneville B-car, Chevy 
wilt ditch its B-car 1 mpala/Caprtce 
after this year, and the immediate 
futures of the Olds and Buiek Bs (88 
and LeSabre) are uncertain:. By 
1985, the current B-ears will be gone 
and their names -probably trans- 
ferred to dressier A-eara. 

This means that those who still 
want full-size, rear-drive GM family 
cruisers may soon have to pop for 
one of the luxury C-cara and by ’85 
will be out of luck entirely. The cur- 
rent Cs may also go the Mercedes 
route of dieset-only availability, un- 
less GM reverses its policy of refus- 
ing to market any vehicle on which it 
has to pay the government's “gas- 
guzzler” tax — which will likely ap- 
ply to '83 and ’84 gas-powered, rear- 
drive C-cars, 

The good news is that those future 
front-drive C-cars will pack a lot of 
usable room into much more effi- 
cient bodies despite being only a few 
inches longer than the new “inter- 
mediate" A-cars, if the passive-re- 
straint air-bag requirements don't 
materialize, they'll legally be able to 
package six passengers in about 
107.5 inches of wheelbase, just a bit 
tighter than the much bigger cur- 
rent models. With gasoline four-cyl- 
inder engines, they will deliver near- 
30-mpg EPA city fuel economy, too. 

Luxury coupe downsize 

About six months before the big 
cars' dramatic changeover, in '84-Wr, 
GM’a fwd, E-body luxury coupes 
(Toronado, Riviera. Eldorado) and 
K-body (Seville), and G-body (Monte 
Carlo, Grand Prix, Cutlass Supreme, 
Regal) coupes will be downsized to a 



stretched front-drive J-car platform 
about 103.5 inches in wheelbase — 
just slightly larger than the current 
Cavalier'JZOOO, 'Cimarron. The rear- 
drive G-body (formerly A- body) se- 
dans (Malibu, Bonneville Model G, 
Cutlass, Regal) will disappear. 

What this boils down to is the vir- 
tual end of rear-wheel-drive at GM 
(except for sports cars: Corvette, 
Camaro, Firebird and the coming ’84 
mid-engine Pontiac P-car) and a con- 
fusing array of car lines on two basic 
platforms in a small spread of wheel- 
bases. The X-car, GM’a fwd pioneer, 
may be dropped to simplify things a 
bit, but there won't be much differ- 
ence in exterior sm between a low- 
line J-car and top-line C-car. 

Sticking to these plans will take a 
lot of nerve in light of the currently 
stable price and availability of fuel, 
and tbe resulting revival in demand 
for traditional, family-size cars. 
Dealers — the ones who yelled the 
loudest when they couldn’t get 
enough small cars or move bigger 
ones during the last panic — are 
already screaming about losing 
profitable big ears just when the 
market seems set for a comeback! 

But GM doesn't want to repeat the 
same mistake that led to the debacle 
of ’79. when trouble in Iran panicked 
buyers away from those same ineffi- 
cient models and into a few million 
Japanese and European small cars. 
Complacency following recovery 
from the Jirsf fuel crisis ('73-'74) 
delayed world-class small-car devel- 
opment. and Detroit was caught 
with its product pants around its 
ankles when lrar. hit the fan. 

Making such decisions much easi- 
er. though, are the competition's 
similar plans, Chrysler already has 
dropped its full-size lines and will 
phase out the remaining rwd inter- 



mediates over the next couple of 
years, leaving its domestic lineup on 
just two fwd platforms. Ford will 
likely have rwd big cars through 
1985. but will go to three fwd plat- 
forms by the '86 model year, 

75-mpg Chevette? 

What about the T-car (Chevette, 
T1000) you ask? It will stay around 
in rwd form a? the GM price leader 
for two or three more years. Howev- 
er, it will probably be replaced by 
either a version of the fwd. S-car 
subcompact (available in Europe by 
late 1982) or a Japanese-built, fwd 
mini evolving from the Isuzu^Suzuki 
deal (see Detroit Listening Post, page 
29, Dec, ’81) by '85 or soon after. 

It is thia car, whatever future 
form it may take, on which the com- 
pany is counting to combat the 75- 
mpg VW rumored for the ’88 model 
year. GM engineers say that at least 
one three-cylinder prototype la al- 
ready in the 70-th pg neighborhood, 
and that 75 or even 80 mpg are not 
out of reach. 

Future Ford al Frankfurt 

One attraction at this year's Frank- 
furt. West Germany, Auto Show was 
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America's lowest priced pickup. 

VWifflfUi Pnm MScat 



“He other fill-size pkkup gives you so much for so I Me)' soys ex-Ford owner Walt Garrison. 



Best mpg Increase: 29 eat. hwy. [g| EPA eat. mpg.* 

The new generation of Dodge Rams— toughest Dodge 



pickups ever— just got g 


as stingier than ever. New 1982 Ram 
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Miser gives Dodge the biggest mileage increase of all full-size 
pickups. Vet It sEill delivers Ram Tough performance, thanks to 
a standard driveirain that teams a 4-speed overdrive manual 
transmission and hardworking 2.94 axle ratio with Dodges 
famous Slant Six engine. No Ford or Chevy standard model 
matches that tough combination. 

But Ram Miser is a lot more than just your basic brute force. 
From Its chrome- bright grille to its easy operating tailgate. Ram 
M i ser is loaded with handsome sty li ng features— inside and out. 
Al £5,899 ’• nobody else gives you so much for so litlie. 

See your dealer about buying or (easing a new generation 
Dodge Ram today. You'll discover the pickup that made an 
ex- Ford owner out of Waft Garrison 
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DETROIT LISTENING POST 

I'CarWtfiuetf from parts ??> 

a sup«r-aerodyn amiCi four- door 
Ford bearing the "Probe” name that 
the company lias used on other 
extra-slippery prototypes. The dif- 
ference is that this one may be very- 
close to production. Insiders say a 
new fwd car called "Sierra/' very 
aim iiar to the round-nosed, re&r- 

winged Probe sedan, will replace 
Ford of Europe's Taunus and Corti- 
na as early as next fail We may see it 
here as the next-generation LTD/ 
Mercury Marquis in a few years. 



Ford owner's manuals upgraded 

Other Ford new® includes simplified 
owners' manuals for r 82 and a low- 
oil-level warning light that may be 
available by ’85. 

"We p ve redesigned and rewritten 
our passenger-car and Light-truck 
Owner Guides across the board/' 
says Ford training and publications 
manager E. J. Riley. "They'll be eas- 
ier to read and easier to understand. 
With the increasing complexity of 
today's vehicles, it is important that 
owners understand their manuals." 
Subject matter, contents and indi- 
ces are revised for easier references. 



there are more i I lustration s, fold- 
out "operating guides" and forms to 
order more detailed technical publi- 
cations for do-it-yourselfers. 

Secondly* says Ford, with the 
growth of self-service gas stations, 
too many car owners are neglecting 
to check their oil often enough. As a 
result, engineers are developing an 
instrument panel "add-a-quart ts idi- 
ot light that could help prevent 
expensive engine failures in the 
future- It won’t be available until at 
least the '83 model year. 

Sneak preview: K 83 AMC 

Based on recent extra-early infor- 
mat ion, I already feel good about 
AMC p s 'S3 state-of-the-art fwd car. 
Jointly developed by partner Re- 
nault from the new European Re- 
nault Nine, the X-42 (code name) will 
debut next full in four-door sedan 
and exclusive-to-the-U.S., two-doOr 
notch back coupe form. Product plan- 
ners stress that it p s 75-percent do- 
mestic in content, not a warmed- 
over version of the French car, and 
that they see no need for a hatch- 
back. 

From the beginning, they say, 
they knew it would have to have 
excellent fuel economy, quality and 
both weight and space efficiency 
just to compete on the same level as 
the competition— Chevy Chevette> 
Ford Escort, Plymouth Horizon, 
Toyota Corolla, Datsun 210 and 31G, 
Honda Civic, VW Rabbit, and so on. 
As a result, it has an electronically 
fuel -injected p 1.4 -liter > tran a ve rse 
four-cylinder engine that "should 
make it the moat fuel-efficient, gas- 
powered tar built in America. Ev- 
erything but moving the factory to 
Tokyo has been done to insure out- 
standing quality/' says AMC. It 
weighs about 100 pounds less than 
the Escort, but its 3-inch- longer 
wheelbase (07,2 inches) gives 1.7 
inches more resr-seat legroorm It 
also has a whopping 8.2 inches more 
rear hip room for realistic five-pas- 
senger capacity. 

Beyond that, say the planner?, the 
X-42 needed some "uncommon ad- 
vantages" to set it opart in that 
uitracompetitive market. These are 
in the areas of styling, ride and han- 
dling, comfort and convenience. Ex- 
amples: attractive, quality-look ap- 
pearance inside and out (the coupe, 
especially, is said to have a VWJetta/ 
Audi 4000 sort of Germanic flavor) 
that makes it look more expensive 
than it is. AMC says it will be "mid- 
pack 1 competitive in price. That 
should mean around a $7 h 0DQ base 
price. It will have unique pedestal- 
mounted front seats, rather than 
track mounted, to provide extra foot 
room for rear -seat passengers. Mf 



A Corona 

heater can help you 
stay warm and save money. 



VouV* turned dawn (he 
thETnwta I fo ve V nersr » 
by I you doft't have to be cold! 

A Corona portable kerosene 
heater leu you move the heal 
where you want it when you 
want it without healing your 
entire home. 

A Corona heater ii euy to use 
ti burm efean. ICi Underwriter 
Laboratories Ibfcd.* Corona is a 



Sensible heating alternative that 
kts you sray war tn and lavt 
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of$* r treasure 15 a real pleasure. 

% EMPEROR CLOCK COMPANY’S 

Kimr\a 1/ nA IT \/ru mnn r u-i-r- 



MODEL 120-K DO-IT-YOURSELF CASE KIT 

SOLID 3/4” CHERRY 



$119 






FACTORY DIRECT 
SALE PRICE 

Regular factory direct pnce St99 SO 
MOVEMENT EXTRA 
COMPARE YOUR FINISHED CLOCK TO THOSE 
RETAILING AT JfifiQ AND MORE 



THIS TTieASUflE DOESN'T 
COST A FORTUNE. 

Emperor Cluck Company's anwmaus pur* 
chasing power, high sates volume and operating 
efficiency in our own woodworking factory com- 
bine to bring you the highest quahiy product el I be 
luwebi puibitjie pitctH Our limited-limp lactory 
ante brings you Cvoh Iowet prices on this 
hoirioom*quaMy grand lather clock your la mi ly 
wrll treasure for genera (rons Buy now end save 1 
THE PLEASURE OF OUR 
DO-IT-YOURSELF KIT 
Emperor's bo-ti-y ourself kil makes woodworking 
a reel pleasure even il you don't know a rabbet 
from a dovetail* Kil piece* are pre-CLt from krlrv 
dried, solid 3M ,r cnprry and sanded smooth cm 
both sides Miters, mortises and tenons are also 
pre-cut, (IT you prefer, your kti may be ordered 
unrtiilerecf f or S10 less.) Divided swan n&ck and 
linial, waist and diat lace doors, dial frame and 
sculptured bawirontaro pre-assembled. Com- 
plete instructions, ell screws ami hardware in- 
cluded. Glass is iRCE included due lo possible 
breakage in Shipment Each pjeca may be re- 
ordered separately No woDdworkfngeKperience 



SOLID BRASS. SELF-ADJUSTING 
EMPEROR MOVEMENTS AND DIALS 

Dm Week * wHghl DrNpn * W«lmln*ler Cfiinm 

Emperor's Model 101-M movement, with dial, is 
made ol solid brass by a well-known Wesl German 
family firm Choose from either Tempos Fugd 
i f i me Kies) or Movrng Moon wilh lunar calendar 
Both riioveintr ills art? aoir-ailjuMiny Ey lick 
smoolhry arid accurately so you never have lo 
levfii your stock. They Sound (he Westminster 
chimes each quarter-hour and count the hour 
with a Big Ben lone. Movements include weights. 
»Hd Press weigh! shells, brass finished bob, pen- 
dulum and chimes An plates arc solid brass with 
pinions of harooned steel l nsi alias ion and adjust- 
ment are stmpfe, fbWowing siep-hy step instructions 
MOVEME NTS CARRY A ONE YEAR WARRANTY 
HO fllSltl 

MONEY BACK GUARANTEE 

rf rer any reason you wt not 
DDfnpJetejy satisfied, return in 
tYigmal sNppmg canon WTttim 
thuty cey? lof prompt refund 
Ho questions No excuses 
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JS necessary 

SU BTRACT $tqOQ FOR UNMITERED KIT 

■i^H ORDER NOW1 SALE ENDS MARCH 15. 1982 

ORDER DIRECT WITH THIS FOAM ■ ORDERS SHIPPED ? TO3 WEEKS* SHIPPING CHARGES COLLECT 
EMPEROR CLOCK COMPANY. D*ft. 3S-G Fleeae Qhegk Ngw Cuilomer □ 

Emperor InduaErraP Park Fai^hope 4 r adama 3G532 Previous Cya1(KFier n 
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Model 120-K Solid 3-i" Cherry OQ-lt-Y&ur*eir Case Kil 
(Movement Pnced Separately beiowj 
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Model ISO- A Solid 3/4' Cherry Completely Finished Clack wilh - 
Self-Adfusting Wsvemenl, Tecipus Fugil Didl Westminster Chimes 
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Model 12CFA Solid it4" Cnft-fy completely Finished Clock with 
S«lf-Adtuftjrtg Movement, Mo^ng Moon DiftJ, Westminster C-hnnes 
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SOLUT ONS 
FOR MECHANICAL 
HEADACHES 
BY 

MORT SCHULTZ 



the plastic tip and select a tip from 
the repair kit that will fit in its place. 
Crimp the metal tip, which won't 
break, onto the end of the cable. 

Suppose your speedometer cable 
is breaking somewhere along its 
length. Then, either the cable wasn’t 
lubricated sufficiently when it was 
installed, or the outer sheath is too 
taut or not aligned properly. Cable 
failure caused by such conditions is 
usually preceded by a chatter. 

Signed P sealed end delivered 

/ have fi I98Q Buick Skylark with a 
four-cylinder engine. So far , the 
Buick dealer ha# replaced the rear 
main-bearing seal, transmission 
gasket and otfpan gaskets, but he ha# 
not stopped an oil leak . He now say# 
there's a chro nic problem and noth- 
ing farther can be done to correct it. I 
canV believe there's no cure for an oil 
leak in a car with only SfiOQ miles on 
it — Ed Jannia, Elmira, \\Y. 

Good for you, Ed. Don't believe it. 
Although oil leaking ws* a problem 
with the Pontiac-built E.G-liter <151- 
cu.-in.) Li engine, the trouble seems 
to have been resolved with the intro- 
duction of a new rear oilpan seal. 
The new seal is designated for use in 
1931 models, but it's for 1980 en- 
gines, as well. The part number is 
10001323. 

Four separate seals have to be 
installed when the 2>5-liter engine 
oilpan is reassembled to the engine. 
There is this new rear seal, a front 
seal and two side seals. One slip-up 
when installing any of these will 
cause an oil leak, so be sure that the 
service manual is followed. 



Ergo— EGR! 

Two mechanics fone £n a dealer- 
ship — the other , an independent } 
have told me the problem with my 
1978 Pontiac ISO]- cu,-iu. engine) is 
one of the most baffling they've expe- 
rienced. Pm enclosing a list of #er- 
vices they've performed < As you can 
see, it*s extensive. Still, the engine 
maintains d rough idle bordering on 
the absurd. The problem starts only 
after the car has been driven amt 
brought to a halt. The mechanics 
said , "Ask Afort. H Okay — Pm asking. 
IfVA at's ruining th e perfo rma n ee of a n 
otherwise fine automobile? — Mat- 
thew ArtAitr Long , Elmhurst, III. 

Probably the ex hau &t-gas ■ rec ire u - 
1st ion <EGR) valve. A bunch of prob- 
lem valves found their way into the 
field in 1978 and 1979 aboard the 
Pontiac-built, 3Ql-cu.-in> V3 and 
Buick-buitt, 231-cu.-in. V6 engines. 
If a GM car has either of these two 
engines and it has developed a 
severe rough idle after deceleration, 
the EGR valve may be sticking in 
the open position. You can check 
valve performance by following 
these steps: 

• Drive the car until it's warmed up 
and then park it. Keep the engine 
running. 

■ Put on a pair of glove* to avoid 
burning your fingers when you 
touch the valve. 

■ Place your fingers under the EGR 
valve, into contact with the dia- 
phragm. Have someone rapidly in- 
crease engine speed to around 2 fc QOO 
rpm, and then take his foot off the 
accelerator pedal so the engine re- 
turns to stile. Repeat this sequence 
five times, pausing several seconds 
between accelerations. If engine idle 
gets rough during any one phase of 
the sequence, tap the top of the EGR 
valve with a mallet. Does the dia- 
phragm drop and does idle become 
smooth? If these things happen, 
replace the valve. It is sticking. 

■ If no up-and-down diaphragm 
movement is felt as the acceleration- 
deceleration sequence is done, re- 
move the hose from the EGR valve 
nipple and place your finger over it 



(glove off) to see if there*s vacuum. If 
vacuum is present, replace the EGR 
valve. If vacuum is not present, 
check the other end of the hose to see 
that it's connected. Then, examine 
the hose to make sure it isn't split. 

If you can't get the engine to idle 
rough in this way. drive the car until 
rough idling occurs. Then* pull well 
off the road and perform the test. 

Replacing the EGR valve is the 
only way to rid yourself of this prob* 
lem, If the valve is to blame. Clean- 
ing the valve and returning it to ser- 
vice is, at best* of temporary help. 

Solid tip 

Ttfice t the speedometer cable in my 
AMC 1980 Concord has broken. Ha# 
th iA problem beer, covered by an AifC 
se n rice bullet ini — Lyma n 5o*t idt i . 
Cranston, RJ. 

There have been eases of the plas- 
tic tip on the enc of the cable break- 
ing, but not enough have been 
reported to warrant a bulletin. The 
plastic tip is fragile and prone to 
shattering where it fits into the 
speedometer lug- If this has hap- 
pened, don't throw away the cable. 
It can be salvaged. Besides, a new 
cable with the same old plastic tip 
can fail again, To avoid a recurrence, 
buy a speedometer repair kit from 
an auto-parts and accessories store 
(the kit contains metal tips). Trim off 



Cast in Iron 

My 1980 Dodge pickup truck with 
standard transmission broke one 
throw-out bearing several thousand 
miles after / bought the vehicle. It 
was ^placed by the dealer at his 
expense. This week, the new* bearing 

fPtcsae tum la pwg 



A key element 

Many people don't consider Iho possibility of needing anolfrar set of car keys 
when they buy a new automobile, This mistake could com# back to haunt 
them I'm talking about noting ignition and trunk key numbed when you take 
delivery ot a new car Those numbers a/e impnnieti on Lab£ the deader 
knocks out erf the keys. The tabs should be turned over to you. However, a kn 
ot people jusi throw 'hem away without recording the numbers A number 
helps a locksmith to maich tbe correct key blank so he can make you a new 
key if the old one wears put or is test. IE you don't give him a number, |fte locksmith 
has to remove the lock cylinder. Ai this point, making a kay becomes very estpen- 
gave— from £30 to $1 00 says the Automo- f \ 

Civ© information Council. So, il you don't \ 

have these important numbers, call the deal- N. 

ar irpm whom you bought the car He may r < fgv — TM f 

have recorded them. Mote Ihe numbers {usu- [ ^ 

aHy, there are two — &ne lor the Ignition key F J ^ 

and one for the key lhat fits all olher locks) M J 

and keep flhto record with your car papers W m'' — 



cm CARE 



26 POPULAR MECHANICS 





Yes. small t n joints repair is a uiJr open field W'iih over *5 mi Ikon 
irtiul[ engines in use, and a million new u nils being huih ditch month. 
ihcfe\ iiJoi of hutmess and hj^profiluviiiljiM^ for qiiutiflcd men who 
can vervice anal repair them . Bu It ndu s try gm wi h ha** been my fa si i hat 
I here is n severe *h.orta£f of s hillTI engine repair pros. Ttt3l + % why 
NOW JS Ehe time for you to get into this pro/al u hie and enjoyable field, 
and find out how Foley's home stud) inonin# course can easily teach 
you the ski\\% that can wYemhrsvc you earning hourly rate* equal toanj 
achcr ski fled craft ... up EoSllUlfl an hour. And thafijmE you t labor 
charge — party, engine*, and acee-ssory yules means cien more pro- 
fits profits YOU cum .iiid keep lit YOUR pockets. 

Be Your Own Boss in A Fulltime Business ot Your Own 

As li fulltime fruxineit, ^mall engine repair offers many advantages 
When you" re the fe*ras. you work the hour* you wisnr. There is never a 
'vorry over a Mrike or layoff, and you earn year round profits repair- 
ing demy such ay chain vawy, tillers, garden 1 rectory. I hum mowers, 
[mm-bike*. mn peds. go Cart*. edgerv, power rakes, generators, paint 
ipruycry, abrasive saws, snowblowers. snowmobile*... llEI these 
nerrsy and more. A good small engine man Usually has a week* work 
hacklogged even during 'sFiLtk' periods and h Threc to four week^ 
behind during the summer There is no huge ini estment in. equipment , 
ao expensive inventory. Vlju can work right out of your garage, 
basements spare room . . even a van makes a suitable mobile shop. 

Or Male Extra Cash Working Part Tima 

If* the ide;tl spared me business too- In just evenings and weekends 
you can earn plenty of extra c?Kh to burld a 'ral ny day’ or retirement 
fund, or use the extra money NOW to provide your family wish the 
'cal ra\ ' you wart! th em to hu v* Man y men hega n by w orking just l hei r 
Nile hOLpj^ uni if I heir shop gruw^ to ihe ptiitii thc> can switch to 
fulltime. When ii's your business, you make the decisions and the 
choice* arc up to you . 



ALL TOOLS, MATERIALS AND EQUIPMENT COME WITH TOUR COURSE 
HERE'S WHAT YOU RECEIVE 

•IS HP Mn* * ttntfam *M Ita MdWtr tmila yw 
Mm require to p tm m rtf air 

•FtHf'i l*-0**lk r«*lMt| wort Hwn limpied (mu-upa 
Hwl (W « avtnfo fri Rf MM If 

•Factory t wi l l Htw major major wflw tmtelt mai 



Ears Money Fasti 

Long before you compile your Judies 
ygg'll be jbfe to begin earning un 
tune-ups and minor repairs And Hwngr 
than you iciink. you' h be UNOutfi Ihe tounse 
and qualified id pertont alt major repairs 
and overhauls shat really bring in the c ash. 
To hetp you start earning last, as pan of your 
ttaifung you twelve the special tied loots 
and eQui&ment you'll need to service ihese 
engines, incJufflng the 3.5 HP Briggs and 
Slralton 4-cytie enqrhe . . all yours Id 
keep at No Exlra Cat'. 

No Experience Needed — 
Any Age Can 5ucea*d 

II you can r&£. yew can master n-.s cran 
TigM alNwneinymjF s^atotirhe with Foley's 
lime-lestod "hands on" draining 
methods ewn while wwkinfl a! yo^ 
regular jqo, wtrhoul missmg a sngle 
paycheck J^Htoction or mam physical 
handicaps are noi a Carrier, and you need ro 
prevtous e.i.^rier-ie or speoal mechanical 
rratning tsch ^sson explain^ every psrl 
and Fccedune clearly m eveyday language 
with plenty 0 ! (Mtures m diagrams to 
plainly show each phase step by slop You 




learn mfyiNfm from simplest ItouO- 
leshoolrng and Ivw-m to compMo over- 
haul on ail 2-^cycle and 4-cytie a&m. 

Folay Wll Help You 
Every Step of The Way 

For more lhan 5 Q ysa^s Foley has been 
helping men, probably much Nhe ytwseil. 
build their own successlu! service 
shops and w? can help you. loo in 
addiElon la the imest irsming available in 
learning to repair engines you also receive 
Suable businc 3 building guidance You 
learn iw* wrwe to get outness, how 
much Id charge, and wher? to ge: parts al 
who-esale all the shortcuts and inside 
'tricks' yw r l i need Id get your business oh 
In a fiasf and profilaBlt s' a." 

FREE iNFomunoi kit 

Tells how Is dii’Ckly slan ywr own busi- 
ness now to gro*. now Foley will linanot 
ynw, bjms ho* yw can inspect Foley's Small 
Engin* Repair Course w Put T^-Da/W 
NO RISK Triar HIT i \ \ 

act now r a\isB . 

iTssr'Votttt?®*. 



Ad Today for A Mon Secure Tomorrow 

Find puL how Foley Ir^ining cam slan you on Hie road to being ytmr 
&wn boss in a recession- proof , money- making business of your own. 
Jjst fitl in and m.itl the coupon beEowfor send j»M.card) to receive full 
inforvnafioTi and your FREE School InforniatJon Ktl by refum mall. 
Do it TODAY! Send to — 

UinufKtunng Co. 



OuJidlnf 



Tc5 fc ple?se servo mei»>e FREE Oita Kd inal glw mflui detail an 
how Faky can s?aftmE in 3 profitable Small Ena^ne Bepgir bminifS Of 
my awn. and feds sta ur Fnlsy' s im Insert 1 5 Du No tosk Tnai Otter 
Mo obligation ija ?a'*sman saifs 








CAR CLINIC 

ifC oflfarluqd 1 frtJrti ?6J 

/tnlftf. Now I have to stand the cost, 
because the truck is out of warranty. 
I'm willing, but tan- can i be sure it 
won't happen again? — Tom McCar- 
thy, Roanoke, Va. 

Fanny you should ask. because 
arriving with your letter was an 
advisory from Dodge saying that a 
"much sturdier” throw-out bearing 
has been issued. The one yoiTve 
been using made from stamped 
steel. The new one {part Nq. 2405077) 
ia of cast Iron. 

Don't be in a hurry' to fork over 
money* Tom. The problem was in the 
truck to start with, [f your dealer 
doesn't agree to pay for the repair, 
have a factory representative from 
the zone office decide the matter* as 
long as he decides in your favor If he 
doesn't, take the next step* which is 
to tell the representative you want 
the case put before the Customer 
Satisfaction Arbitration Board. The 
board (there's one serving every 
state) consists of a lucul consumer 
advocate, an independent technical 
representative certified by NIASE 
(National Institute for Automotive 
Service Excellence), a member of the 
general public, the Chrysler zone 



manager, and a Chrysler- Ply mouth 
or Dodge dealer. Contesting parties 
have to agree that the vote taken by 
the board is binding. The people rep- 
resenting Chrysler Corp. on the 
board do noJ vote. 

The Chrysler Corp. Customer Sat- 
isfaction Arbitration Board for your 
area is located at Box 15033, Rich- 
mond. Va, 23227, 

History lesson 

I hear a distinct engine knock after 
the i W-eii.-ijz, Ffl tffiflin-e in yny 19?G 
Ford Torino is warmed up and the 
car is moved from a standstill. / 
bought the car from a private party 
who has left the xtate, so t have no 
idea of its history. Can you tell me if 
there has been a problem with the 
engine and, if so, whether l cdtr do 
anything about \t? — Harry Walsh , 
Cambridge, Mass. 

Some I97&-77 Ford and Mercury 
4fi0-cu.dm V8 engines were fitted 
with oversize front main bearings 
that produced a cyclic thumping 
noise, because they came in contact 
with the block- New upper and lower 
iilhLii bearing a that are smaller have 
been issued. They provide ample 
clearance. However, before tearing 
down the engine to install (hem, ver- 
ify that the problem is related to the 




Oh, that beautiful 
grime 

» you eve* get a hanker- 
ing to dean the grime oil 
your diesel engine, don'P II you 
don 'i want to lake this advice, 
ai ieast wail until the engine i& 

Slone cold— Otherwise, the dleSel 
fuel-injection pump may end up etone-cold 
deed. Cold water sprayed on a hoi injection 
pump could alter the already minute clear- 
ances (some as narrow as 15 mitlionlhs of an 
inch) between pans inside the pump. It this 
happens, pads can seize and the pump will tail. 
All you'll gel for being tidy is a S300 bill for a 
hew pump. 

As GM says; "The diesel engine does not 
need periodic cleaning, nor does GW recom- 
mend it bo cleaned ' In this case. dirty Js bet- 
ter.. 






30 Ways To Help You Qualify ! 
For The Job You Want! 

FREE CAREER FACTS ABOUT DIPLOMAS AMD COLLEGE DEGREES 
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L-sain Then iniil It Li? IftrifurfW 
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MAIL COUPON TODAY FOR FREE FACTS 

EDUCATION SERVICE CENTER, LVpt PBSC1 
Scranton, Pcrmsylvajiia 18515 
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Matters hop men urea up to Ihe toughest 
wood working project with the accuracy of cast Iren 
tablet, tike ihoae used In Industry— lo give you 
results you can be proud of every UmeF 

A complete home wort shop In one easy to handle 
unit equips you to tackle almost any job Converts 
In seconds to a powerful 10 " table sew. 12* disc 
sander, lQVj ' drill press, 34' lathe and horizontal 
drilling machine— powered by a heavy duty 15 amp 
ball bearing motor A variable speed range from 900 
to 5400 ARM'S allows the precise speed selection 
necessary for any operation. 



: 

nmottoSl 



i 



MasterShop... 

cast iron tables 
make the difference I 



CALL TOLL FREE 
1-800-543-5620 



In Ohio Gall (Si3) 866-5300 



/- 

I 

I 

I 



QMaJon 

AftCA. Sne. D*pL B1 12 

3F2fl Vemwr ltd.. MUmlaburg, Ohio U342 



Kate* your own furniture, remodel ■ mom— build 
eny project large or small You cen do it easily end 
professionally and save money too! Evan beginners 
find themselves quickly achieving beautiful feauMs 
on every project 



hftaattrShop la affordable— More value, quality and 
accuracy for substantial Ly fees money than ether 
home workshop systems. 



Send (or Ire# Information or call today and learn 
why more and mom people are turning io 
MasterShop to taUafy Ihelr home workshop needs. 



i 



ADDRESS. 




STATE. 



JISP. 




front bearings. No sense doing this 
job if it isn't. Check it out this way: 

1. Make sure ignition Liming is set 
to specification and run the engine 
until it is warmed up. 

2. Park the vehicle in a clear area 
with the engine idling, window* 
closed and accessories turned off. 

3. Place your foot firmly on the 
brake pedal and put the transmis- 
sion into drive. If your car or truck 
has a manual transmission. raise 
the car so rear wheels hang and 
place the transmission in low gear. 

1 . Increase engine speed slowly to 
about 1.500 rpm and then Jet it 
return slowly to idle. 

A rhythmic cyclic thump coming 
at regular intervals verifies that the 
front main bearing problem exists. 

Two different sets of modified 
bearings have been issued to correct 
this problem. After the engine isdiS’ 
mantled, install upper main bearing 
D7AZ-6333F and lower main bearing 
D7AZ-633.AB. They are .001-in. un- 
dersize. Hold the crankshaft against 
the block as you torque the bearing 
cap bolts. Then, test to see if clear- 
ance is adequate by inserting a PJas- 
tigage between the lower bearing 
and block. A clearance of ,000-1 to 
.0015 in. is suitable. Jf this clearance 
is not attained, remove these bear- 



ings and install upper main bearing 
D7AZ-6333R and lower main bear^ 
ing D7AZ'G333AG. They are .002- in, 
undersize. 

LI’I Orphan Sunbeam 

"Hi. Mori. Pm the technical editor 
for the Siotbeam Car Club of Ameri- 
ca. May t mac your column to offer 
our semees to not only Sunbeam 
owner*, but aha to owner* of other 
cars in the Rootes Group^H ittman, 
Humber, Commer ; Singer and Plym- 
outh Cricket 

Be my guest! 

"We realize these cars hat e become 
orphans* on the American scene, and 
people who own them may feel 
neglected. Our club can offer techni- 
cal advice and parts informatian: 
since we are a nationwide group, we 
can often provide on-site assistance. 
We wiltgladty render on^ help we can 
to fellow owners of these cars, if they 
contact me+ Thunks "^Marc James 
Small. 1105 Duncan Dr*. Williams- 
burg T Va r 2S1&5* 



GOT A PROBLEM WITH TOUR CAR? 

iuir ssJr Vcht JiMuf rf. .Send yovf qum Pw? to the Cw 
Owe, Popular Moctmnks, Wsaf S7 ih Sr, JVW 

York. V V 100 f 9 WWo torfttfj :tflrwr fwf afi$wo/ 0 £t 
indivipuaJty, probiemE that arw cf gonfr&i Jrtfwwl wJfl 
Da pvtitoafipd in ttie column 



SERVICE TIPS 

■ Black smoke and lack of power in a GM 
1 98 1 diesel engine may result from a malfunc- 
tioning e*haus(*pres6ure-regulaE w ( EPR) 
valve. The valve, which closes ai idle lo 
increase EGR now to Ihe engine, is supposed 
tn open when engine speed is Increased, ir ii 
doesn't you'll be driving under conditions Thai 
cause Ihe problems of smoke and poke, so 
replace the EPR vflfve. 

■ Ford Has extended the warranty on. rhe 
Blectnonic-ignlTion module of an 1977-BO mod- 
els to 35 months or 36,000 miles, whichever 
occurs first. The ruling applies only id original 
owners. II ihe module fails end your dealer iso! 
aware of Ihe change, have him call 800-£4l- 
3673 or the zone office for details. 

■ Are you gelling lousy gas mileage (less 
lhan \7 mpg) white dnving your 19S1 Ghrysler 
K-Car in urban end suburban areas' 3 It it has a 
2, (Wrier engirt, the carburetor primery nozzle 
may be dripptng as me engine Idles dawn ai a 
sEoplighi in naTfic. Service bulletin 14-16-61 
(7/27VB1 1 leila your dealer how (o fi* ihe trou- 
ble. 

■ The new nonoog, tour-ply, alternator drive 

bell used on 1 96t GM diesel engines is also 
ihe replacement bell tor your 1980 GM diesel 
when your present cogged bell fails. Be sure to 
gel Ihe correct size. If your car has an alterna- 
tor pulley wilh an outside diameter of £.4 bn., 
gel pad No. 22 $ 1 1772. if Ihe outside diameter 
is 2.6 In,, gei bell Mo. 22&i 1 773. M 
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APPLIANCE CUNK 

QUESTIONS ANSWERED 



Frosty freezer 

/ have a Sears Coldspot refrigerator 
model No, I06-665762L The freezer 
ice r up in three to four days, sifter 1 
defrost it, the unit works well for 
about tia j haunt. What my problem 
and what do / have to replace ? — 
Charles Gctard , Maspelh, N.Y. 

Sounds as if your problem is in the 
defrost system of the refrigerator. 
One of three components could 
cause this problem: the defrost tim- 
er. defrost heater or evaporator 
thermostat (bimetal). 

For a quick check to narrow down 
which components are at fault, find 
the defrost timer, located behind the 
front bottom grille. Remove the 
grille and look near the drain pan. 
You'll see a black metal box with a 
small knob or shaft protruding 
through the front. The shaft is part 
of the timer. Listen for the sound of 
the compressor running. Turn the 
timer shaft clockwise slowly. You 
will hear a clicking sound as the 
shaft rotates. When you hear a loud 
“snap*” you’ve reached the begin- 
ning of the defrost cycle. Stop at this 
point and listen for the compressor 
to shut off. Wait 5 to 10 minutes; 
water should be entering the drain 
pan. If it docs, the defrost heater 
and bimetal are working properly 
and the defrost timer is at fault , This 
could be due to a bad motor, shaft 
binding, chipped teeth on the gear or 
a bad electrical contact in the tim- 
er. The timer (part No. 530557) is 



SERVICE TIP 

■ General Eleclric has recently introduced a 
now do-rt-yourseil repair system for five of iho 
GE and Hoipolnt major appliances: range, 
refrigerator-freezer dishwasher, clothes- 
washer and dryer 

The five applianoe-repair manuals (see the 
photograph ai right) comprise the Quick fix 
System. These informative booklets are writ- 
ten specifically lor do-it-yourselfers; they Pea- 
lure slap- by- slop photo sequences oi an the 
mdSE common repair procedures. fl£ has com- 
bined the repair manuals wlih 94 erf lbs mosi 
widely used replacement pens m a handy dis- 
play for hardware and houseware stores . Each 
manual costs $6.95 and can to purchased al 
any Quick Fix System display or at GE replace- 
mem-parts centers. 

You can order the manuals by mall from 
General Electric Co,, Box 1 0GO P New Concord. 
Ohio in addition to state sates lax, 

include a handling charge of $2 total If you 
order one to live manuals. For orders ol more 
man live manuals, send an additional £2 per 
manual. 



available at Soars for approx imately 
814. Installation instructions are in- 
cluded. 

If no water appears in the pan, we 
suggest calling a service technician 
to check the defrost heater and 
bimetal- Specific tools are required 
for this job. 

Stubborn dryer 

/ have a Sears electric dryer. Model 
110-76655100. When the selector knob 
is turned to high heat, the fuses blow . 
Al$o+ the drum seems to be more dif- 
ficult fo turn by hand than it teas 
when the dryer was new. Tve lifted 
the top and front panels* removed the 
drum and cleaned everything thor- 
oughly, I lubricated the drwmsup- 
port rollers and idler pulley. Accord- 
ing to* the Scars service manual, the 
front -drum bearing is Tefton-im - 
pregnat ed felt. f*d !i£e to try a little 
lithium white grease or some other 
highdemperature lubrication on the 
front bearing, i would be interested 
in any ittformationon this subject . — 
Ralph Schawalter t Berkley. Mich. 

By adding grease to the bearing, 
you increase the possibility of 
grease being drawn into the drum 
and staining the clothes. As far as 
the fuses blowing, we would look in 
the area of the fuse box. Perhaps a 
loose connection or bad contact in 
the box is causing the fuses to blow 
only at the high- heat position. We 
would have an electrician check the 
fuse box and wiring to the dryer. 




GE'a five new appliance-repair manuals. 



Slow dishwasher 

My neighbor attd f both ha ve General 
Electric Pot Scrubber dishwashers r 
Model GSD $61. Strangely enough , 
AofA of us have had the same trouble. 
After a few yea rs, the machine begins 
to discharge the tvater ever so slowly 
until it becomes a hit-or-miss affair . 
finally stopping altogether. Tve 
checked the discharge solenoid valve 
and it operates well. Tve also cleaned 
out the discharge tube going tv the 
sink wasteline elbow. 

To check the discharge , / discon- 
nected the discharge tube from the 
icasteline, filled the fttacAine with u 
few gallons of luolcr, put the f inter on 
the discharge cycle, started the ma- 
chine and watched the tube , lYAen / 
A e/d fAe tube at the same heigh t as the 
pump, it pumped the water ottf, as it 
should. But as I began to raise the 
tube to the required height, the dis- 
charge stopped. Any assistance on 
this matter would be appreciated . — 
Michael Wojtusiak, Union, NJ. 

Sounds as if the gate valve inside 
the pump housing has slipped on the 
metal gate-arm shaft. Apparently, 
the valve is not sealing the wash 
port in the housing properly. The 
gate valve is part of the pump. The 
vat ve comes with the complete pump 
assembly. You can order the assem- 
bly From General Electric. 

Replacing the pump assembly is a 
fairly involved procedure. GE sell& 
an excellent do-it-yourself repair 
manual which gives pictures and 
step-by-step instructions, (See Ser- 
vice Tip on this page.) The pump 
assembly is part No. WIM9X42; it 
costs about $25.30 



ENERGY-SAVING TIPS 

Horn are five energy-saving ideas on mhcro- 
wave ovens from Whirlpool Cdrp.: 

■ Use uieosils recommended lor microwave 
ovens. The wrong utensils slow cooking. 

M Turn off the oven just before Ihe food is 
done. This uses me oven s residual neai to fin- 
ish cooking 

■ Use high power whenever possible. 

■ Reheat foods in ihe microwave oven, 
instead ol a conventional own Use a range, 
rather man a microwave oven, lo cook large 
quantities of food 

■ Cover mosi loods (such as vegetables and 

casseroles) to speed up cooking Ml 



jr you ftd w a Ouesnor? about airy apph^nce j r 
along wirfT me madei 1 anfl n ympe/u. to Affi- 
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aity PftibiBms of wide interest wrfl 
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Build a HAHSA® — a safe, outdoor 
wood furnace that supplies your 
Indoor heat and hot water. 

/Raised by energy experts, a proven way to cut heating costs down to as low as $0. 00 





The energy experts In the press 
agree, So do homeowners and 
do- it-you r-sel fere. A HAHSA may 
be the best answer to the sky high 
cost of heating your home, 

Build a HAHSA and cut down 
your heat and hot water utility 
bills to as low as zero — yes, that's 
90.00. Many smart homeowners 
have. What's more, a HAHSA Is a 
far better and safer Investment 
than a wood or coal stove. 

THE HAHSA BASICS 
A HAHSA (Heating and Heat 
Storage Apparatus) Is a wood 
burner located outside your 
house In Its own little 8'x 10' block 
structure — a self-contained 
heating system connected to your 
house by 4 pipes buried 
underground. 




Feature articles In publications 
such as The Mother Earth flews. 
The Christian Science Monitor, 



Popular Mechanics, and Handy- 
man have praised a HAHSA as 
safe, simple, practical, clean — 
and Ingenious. One secret of the 
HAHSA: it's insulated by more 
than 18 tons of sand. 

It bums wood and paper, 
cardboard or scraps and stores 
heat until you need It, thanks to 
the 18 tons of sand. 

Chances are that it will pay for 
itself In 12 to 18 months. That's 
what users telt us. After that, It's 
like having a little gold mine in 
your backyard — year after year. 



HAHSA IS 10 WAVS BETTER 



THAN A WOOD OR COAL STOVE 




7. Simple. The HAHSA ties in 
directly to your hot water 
radiators, hot water baseboard or 
hot air systems via a heat 
exchanger. 

8. Long Lasting Performance. 

Every part of a HAHSA Is custom 
designed, tested and proven In 
use. 

9. You Can Do it Yourself. Our 

plans give you slep by step 
instructions. The cost of all 
materials Is about 81600. Or you 
can save time and put your 
HAHSA to work faster by 
purchasing Key parts from us. 

10. Supplies Domestic Hot 
Water Year Round. Because the 
HAHSA is outside, it can be used 
during the warm months also — 
so It never stops saving you 
money! 

We are licensing franchised 
dealers for HAHSA ■ — a terrific 
business opportunity. Write or 
phone today. 

START SAVING NOW 



1. Safe. Unlike a stove, It's out- 
side, Ho fear of fire, explosions or 
choking gases. 

2. Clean. Ho smoke, dirt, ashes, 
termites or bugs inside your 
house. 

3. Efficient, Uses less wood than 
a stove as well as paper, card- 
board or scraps. 

4. Stores Heat. Because a 
HAHSA Is well insulated, it 
supplies heat for hours, even 
days, after the fire Is out- Burn it 
only a few hours every other day in 
summer — yet your water always 
stays hot. 

5. Healthy Heat. Not the dry, 
irritating smoky heat of a wood or 
coal stove. 

6. Versatile. A HAHSA can work 
with the solar system you have or 
plan to install. 



Don't delay. Nall the coupon 
now. Send $1.00 for general in- 
formation or $20 for complete 
plans and everything you need 
to know to go HAHSA, 

■ Call 7 17 - 388-617 2 . 

To: IUUISA. Box 112-P 

Falla. Frniuflvinla 1861 5 
I watrt logo HAHSA- FteweKRd me: 

□ Complete pitn», drawing*. 
InatnictkHis. material u»E I Kata , 
plus general infaruaLiau. $20 AW 

□ General Id form ill chi About HAHSA, 
$1.00 to covet printing, and mailing. 

a ny check or money ordet to enclosed. 

VISA or □ naatcr Chdrgfc 
f/TEase print or type} 
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HOMEOWNERS' CLINK 

QUESTIONS ANSWERED 



Painting block waits 

Both Dane H, Corey. Troy. N, Y„ and 
Raymond J. Fradette, Parker, Fla,, 
want to paint and seal con ere te- 
block walla. Ray's have been painted 
previously, but are now a chalky 
disaster. 

The Concrete Masonry Handbook, 
a publication of The Portland Ce- 
ment Assn., is adamant about one 
thin.gr: Surfaces must be free of dirt, 
grease, oil and old, chalky paint- If 
steam cleaning won't do the job, wet 
or dry sandblasting is suggested. 

Paints that can be used on Port- 
land cement are latex, oil-based, oil- 
alkyd and rubber- baaed. Latex is the 
moat commonly used, as it breathes 
and isn't damaged by alkalies. 

To waterproof and seal the block 
wo L| e „ you ma y w an t to U se on e of the 
products mentioned in “Porous 
Brick Wadi* 1 (H&m&aw tiers' Clinic, 
page G p Aug, 'fill. The maker of 
ThompHon's Water Seal suggests 
waiting a week after application 
before painting, then using an oil- 
base paint- The maker of White Roc 7 
doesn’t recommend painting over 
the sealer; some sealers, however, 
are available in colors. For the 
record, the information on sealing 
brick walla was given to us by 
Region Nine, Brick Institute of 
America. 

Venting propane tank 

/ plan to endow the propane gas tank 
for my new barbecue in a brick patio 
table with a marble top . Do / have to 
vent the enclosure in caw of a leak in 
the system/ I remember reading 
about boat & exploding when the en- 
gines were started while gas fumes 
were trapped in the enclosed engine 
welts, Should I leave a few bricks out 
for ventilation/ —Floyd Carver , 
St ■ Clair Shores, Mich. 

As long as the gas is piped out of 
the enclosed space to the barbecue, 
there's no technical reason to vent 
it. If it were mine, however, I know 
I'd vent it agAvnst the extremely 
high odds of a leak m the valve or 
tubing, A louvered door for easy 
tank access might be the answer. 

Aluminum on plywood siding 

My plywood aiding has reached the 
point of no return . Paint keeps fink- 
ing off and after numerous bouts of 
sanding, scraping ond repainting. 
Pm considering aluminum siding. 
IVflf there be any problem of rot of my 
plywood siding due to condensation 



under the aluminum? — Ralph Cox, 
Salem, Ore, 

No; in fact, the plywood will act as 
sheathing would in a normal alumi- 
num-sided house- If the budget will 
allow it, a layer of la-lb, builder's felt 
(tarpaper) over the siding and under 
the aluminum will aid in stopping 
drafts. You may also want to consid- 
er the merit* of vinyl siding. 

Warped doors 

I had wood doors installed on the 
front and rear of my house in Novem- 
ber 1980. A sticker on the doors Efaf- 
ed, ll i Vo yuarayitee if the door isn't 
painted on all sides tmd edges" I 




Place a warped door on 2 * 4s, war ped edge 
over a wedga; add weight until the warped 

area la slightly beyond alignment 



couldn't paint the bottoms because of 
the cold weather. A* you may guess, 
they warped. The firm that sold them 
to me said it icns my headache. Con 1 
straighten them/— Walt tfangin, 
Wa r m i nste r . Pa + 

I called several door manufactur- 
ers; they thought it was a waste of 
time to try to straighten a warped 
door. Since you're concerned about a 
waste of money, you might try the 
method shown in the drawing, if you 
have a large piece of plywood to cov- 
er your door opening while you 
attempt the straightening. 



Do ypi j ftave a fame mamtQnafKe c/ fapatr prabfom ? 
Santf to Homsownsr*' Cflntc, Popm&r Mscbamct. 
224 W*3I 57m St., NSW Vy*. NY. JOOFff. LoniSrS 
cannot be answered uidviduaJiy. but problems of 
wkto tntmit witi £» ifr3CUIW(J it} mt CQtUfTt. n. Fee 
mom rt&na repair anti maifltofrafwe twip, pan PM'x 
Nome Cara Guide, $4 95pcstpHfd. Sendordeftfa) to 
PM, Bdx t0t4 s Red jd C fly Station, New York, NY 
IQlQi. 



Rest the door on 2*4s, with the 
warped edge protruding upivard on 
a wedge. Place protective material 
over the door. Add hricks or other 
weights, first to the straight edge 
and then to the warped edge until it 
is brought down slightly below* 
straight. Leave the weights on the 
door at least 43 hours. 

If this method works, seal all 
edges and both sides of the door. You 
also may have to relocate the strike 
plate and the doorstop. On exterior 
doors* I would replace the stop with 
a wood stop that has a foam rubber 
bead on the edge. This allows it to 
conform to the warp of the door, at 
the same time keeping out drafts. 

Automatic gate opener 

/ don't recall seeing any article or 
mention of using an automatic or 
electrically controlled garage-door 
opener as a gate opener. After receiv- 
ing prices of up to $t t OGQ m ore for n 
gate opener than for a garnge-dvor 
opener. I'd like to modify a garage- 
door unit to operate the gate across 
my driveway. It appears that I'd have 
fo modify the opener to apply proper 
leverage to open the gate. Do you 
know if anything has been developed 
toward this end/ — Cart IV. Tapfer, 
Tacoma, Wash, 

Carl, I don't know of any such 
modification. Possibly this letter 
will trigger response from our read- 
ers, Aside from leverage, you must 
also overcome the water-freeze 
problem. Some residential gate 
openers are capable of swinging a 
300-pound gate 8 ft. wide. 

Stanley Automatic Openers, Div. 
of the Stanley Works. &740 East 
Nevada Ave., Detroit, Mich. 48234. 
makes such an opener. The price is 
in the £800 range; installation costs 
vary depending upon geographical 
location. Although concrete is re- 
quired for setting the unit, n very 
handy do-it-yourselfer can probably 
install one himself. Write Stanley for 
further details. M 
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Armstrong introduces a great new look 
in ceilings and a system that makes installation 
easier than ever. 



The great new look <s the Armstrong Masters 
Collection ~ Dramatic ceilings with the realistic took 
of oak. pine, marble, and cork. 

The great new system is "the Armstrong Easy Up 
Installation Kit." It makes putting up tile and plank 
Ceilings a snap-— even if you've never Installed one 
before No cumbersome furring Strips. No Stapling. 

No exact measuring. £ asy to buy, too. Easy Up track, 
nails, and dips are in one convenient package. And 
all the materials for a iO r xi2' Masters Collection 
Ceiling come to less than 3200* . 

Nothing could be easier than the Armstrong Easy 
Up Installation System. And nothing could be nicer to 
come home to than a Masters Collection Ceiling. 

For more information, plus the name of your nearest 
dealer, call (his toll-free number 8Q0. ''233- 3823 (in 
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When man first hooked up horses to 
pEows and curts. he quickly discovered 
rhoi pulling things wo so lot easier than 
pushing them., 

Vet offer ceniurias of transportation, 
VW was the f irsf to use o front -wheel 
dr i ve 1 real n on a pick up ] r uck 



By pulling load instead of pushing if, 
the VW Pick up con pull its weight more 
eosi ly than eq u i va lent tr ucks w i r h rear 
wheel dnvo Up to hg-lf o ton And. don t 
war ry about who i you co r ry Its doubl e ■ 
walled cons! ruei ion can handle any* 
thing you throw m toil 

The VW Pickup has certain other 
advantages Namely excel lens traction 
arid exceptional directional control 
T he pick u p also comes wi r h V W s un ique 
upshift light which idls you exactly 
whan to shift for opJi mu m mileage- 



And, when hooked up to VW s famous 
diesel horse, you can eri|Oy the best mile- 
age to be found on a pickup, anywhere 

E PA 49 mpg h ighway est i mate , and 
on estimated ^ mpg (Use 'estimated 
mpg" for comparisons. Your mileage 
may vary wit h wea rher. s peed . and i r ip 
length. Actual highway mileage will 
probably be less j 

And that amt hoy. 



V" ' 



THERM GARAGE 

CAPSULE REPCM5 ON NEW AUIO PRCtXJCTS 



Getting unscrewed 

We've just come 
across something 
that has virtual- 
ly eliminated the 
problem of re- 
moving a stuck 
screw. It # s called 
the Screwrench. 
It'fl a 14-inch, va- 
nadium-plated 
screwdriver that 
has a swing-out 
torque lever at- 
tached to the 
handle. 

You just bear 
down on the 
screwdriver and 
twist the handle 
to back the screw 
out. We've used it 
numerous times 
and have had 
notable success 
with it. When the 
lever is closed, a magnet holds it 
securely to the handle. 

The price is $14.95 plus Si postage 
from Screwrench. Box 2070. Pasco. 
Wash. 99302.— TA. 

Reel It In 

Cordomatic Reels has a portable 
trouble light called the Handy-Lite 
Reel. 

It features a grounded. 20- foot, 1E- 
gauge cord, mounts to either wall or 




J 



Hnng-up reel hu a 20-tt-. 1b-ga. grounded 
cord as well as a handy power outlet 



ceiling, folds flat when not in use 
and allows the user to relocate the 
unit to other job locations. The plas- 
tic light handle ha* a built-in power 
outlet and a swing-open steel 
guard. 

The reel operates like a window 
shade. Just pull put enough cord to 
reach the work and it locks in place, 
A slight tug retracts the light into 
the housing, 

I found the Handy -Lite at my local 
hardware store. The retail price was 
$22.95. Cordomatic Reels' address is 
17th and Indiana Ave.< Philadel- 
phia, Fa. 19132 , — : Joel Breault 

Soft-front-end patch 

Soft-plastic front ends are coming 
into wider use and as they do, peo- 
ple are discovering that although 
the plastic resists damage, it's not 
immune. So w hen you get a gouge in 
your soft bumper, you'll probably 
want to repair it. 

Now you can buy a repair kit from 




Plastic body filler tot soft front enda cej rea 
without use of beat blowers or lamp*. 



parts jobbers specializing in body 
supplies. It's a special patch materi- 
al that, when mixed with a harden- 
er, forms a compound that will fill 
and adhere to the gouge. Just spread 
at on and sand it smooth after cur- 
ing. It sets in a half hour and cures 
in two. without heat or special 
lamps. 

After sanding (just like plastic 
body filler), you can apply touch-up 
paint. 

It costs $13 from SEM Products 
lne.> 120 Sem Lane, Belmont, Calif* 
94002 . — Paul Weintler 

Quick snow removal 

If you're looking for a quick way to 
get snow and ice off your car T s wind- 
shield r Hoppy's Snowbrush and ice- 




Comblnaflon loft scraper and snowbrush 
has a tMn. reach, won't scratch glass. 



scraper combination tool could well 
be the answer. This item features a 
heavy-duty* 19-inch plastic handle 
for maximum reach, a sturdy nylon- 
bristle brush and a hang tab for easy 
storage that's designed specifically 
so that it won't scratch your wind- 
shield. 

The Hoppy Snowbruph is manu- 
factured by the Hopkins Manufac- 
turing Corp. 428 Fey ton, Emporia, 
Kan. 66801. The brush retails for 
about $2 . — Joel Breault 

The contortionist 

This has got to be one of the most 
original tools we've ever seen. It's a 
screwdriver with a flexible shaft and 
a ratchet action to boot. It comes 
with four bits that store in the plas- 
tic handle and an adapter that can 
be used with ’A-inch -square drive 
sockets. 

A three- position selector switch 
lets you ratchet clockwise or coun^ 




Unique flexible screwdriver will drive In 
or take out screws up to n 90" angle. 



ter clockwise and you can also lock it 
for conventional screwdriving. It 
will operate to just over 90°. Howev- 
er. if you bend the shaft more than 
that, the mechanism will begin to 
bind. 

It's priced at $15.95, including 
postage, from the Summit Tool Co,. 
4150 Fox St.. Denver. Colo< 8021 5* 

— TA. 



Screwdriver with H 
handle lets you re- 
move aluc-k Kreirt. 
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Which is 
the lowest 100’S? 

( Hint: it's not Carlton.) 



jBI»u) (5 the lowest tar 100s. 
aW Sul its easy to see 
why some people think the 
right answer Is Carbon. 
Carbons been adoerdslng 
ttselj as lowest Jor a uery 
long time. Arid. itijact. Of 



one time, ft was. 

JJ«f that time is long 
gone. Look at the chart on 
the right and see jor yourself. 

The truth is that 
today. Now 100s Soft Pack: . 



at 2 m g ., contains less than 
ha l f the tar of Carlton 100$ 
So /1 Pack . at 5m a. f/sany 




PiTrr rxiMrnpi 



cigarette uhih 5 mg of far 
even seriously compeitngjor 
the title of “lowest?"} 

And Now 100 s Box (s by 
Jar and away lower fn far (ban 
oriy other 100s whatsoever 
Which is the foieesf 
100s? No need to guess -Now. 




NUMBERS DONT UE. NOW 100s 
ARE LOWER THAN CARLTON 100s , 
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100s 


NOW 


Smg 


2mg 


Lrurtdn 

0.0 J mg 


CARLTON 


Smg 


Smg 


tmg 



An rat rmmbe i ¥?, m wtHe- in FTC 




NOW 

The lowest in ttur qf all brands. 



BOX. BOX 100' j: less than 0,01 mg, "rtf. 0.001 mg, nicotine, 

SOFT PUCK SS'-s FITTER MENTHOL I mg.W. 0.1 mg. mcotns. 
SOFT PACKlOO'i FILTER^ MENTHOL; 2 mg, W, 0.2 mg. nicotine, 
av. per cigarette try FTC mcihatt. 



Watriing The Surgeon General Has Determined 
Thai Cigarette Smoking Is Dangerous to Tout Health 






Troubleshooting 
GM*s 5.7- liter diesel ■_ _ 



by Mort Schultz PART I 
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INJECTOR NOZZLE 



Fu«i delivery ay stem is me most critical pan of the dietei engine. Wool problems with GMi 57-uier diesel 

Involve IHis system Injector nozzle {Inset si right ) needs clean, tillered fuel at the correct pressure. 



P assenger cars with diesel en- 
gines; tire selling like hoi cakes;. 
General Motors and Volkswagen 
dealers arc barely getting enough of 
them to satisfy the demand. 

"Sales of diesel -powered automo- 
biles in the U-S, continue to buck the 
nation's overall car-sales trench 
posting a healthy 3 1 . 4 ft -percent in 
crease during the first five months 
of 1981i" \ewx reported 

in June. 

From Jan. 1 through May 31. GM 
sold 138 d 8!fr3 diesel -powered cars and 
light trucks, bringi ng the total num- 
ber of GM LfiK3tl^ on I he road to over 



one million. By I98G, GM expects to 
be equipping at lenst 2 £ percent of 
the cars and light trucks coming off 
its production line? with diesel en- 
gines* 

VW/Audi diesel sides for the first 
five months of ItWl were S1JSS5* 
bringing the total number of its die* 
seSson the road to over SSO»OOtL Die- 
sel^pngine output accounts for over 
ISO percent of total production by \^V 
in the United State* and is expected 
to remain at this level at least 
through 1^83. 

Also contributing to the diesel 
engine population in the United 



States tire curs manufactured by 
Mercedes, Peugeot, Volvo. ESUZU 
and Dntsun. 

[ cite these fibres to convince you 
that d ie&obpowered cars deserve to 
be considered by the Saturday me- 
chanic. Although you may not own a 
diesel today, you may own one 
tomorrow Beside*, someone with a 
diesel-equipped vehicle may need 
your help. 

Meet the leader 

Practically all diesel -powered GM 
cars and light trucks use the Qlds- 

mobde-mado, £.7-1 iter (i&O-cuL-in.) 
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Schematic (Wt) (lluiiritiv compel path of 
diHH fuel prkw ID ft* delSvdry to Injection 
nozzle. The metering vefre determines how 
much fuel Is Injected Into the engine. In cold 
weather, the Improved fuel pickup (b#kjw) 
prevent* mu from clogging the tyittin. 
Not ail GM diesels have h 



FUEL-PICKUP 

PIPE 



rating qf 5, Diesel-fuel vapor by 
itself has a combustibility rating of 
Oh A small amount of gasoline added 
to diesel fuel gives the vapor mix- 
ture a combustibility rating of 10, 
with the greatest hazard present 
when less than 1 percent of the mix- 
lure ia gasoline. As more gasoline is 
added to the mixture,, the combusti- 
bility lessens/ 1 

In other words, the greatest dan- 
ger of an explosion exists during the 
first few second s w as you begin 
pumping gasoline into the ear's die- 
sel -fuel tank. When the proper ratio 
of gasoline to diesel fuel is reached— 
that is, the ratio at which combus- 
tion takes place* but waxing won r t — 
the combustibility rating of the mix- 
ture h about the same as straight 
gasoline. The proper ratio ib one- 
quarter gallon (or one quart) of gas 
oline to one gallon of diesel fuel. 

Flewa say s he p s never heard of any 
passenger cars blowing up as gaso- 
line is added to diesel fuel. In fact, at 



VS engine. In terms of numbers, it's 
the most popular diesel engine in the 
United States- So* we'll discuss it 
thoroughly, starting here and con- 
tinuing next month* since January 
and February are the most trying 
months for diesel owners. 

Wintertime Is a ted time 

"Cold -starting has been an area of 
traditional concern with diesel pas- 
senger cars in cold climates. In some 
cases, engine starting at tempera- 
tures nearing 0*F. has been difficult, 
if not impossible/ 1 GM states. 

No doubt about it— 74 percent of 
the letters we receive at Car Clinic 
are from diesel owners complaining 
about co Id- weather- related prob- 
lems. 

Fortunately, diesel owners don't 
have to put their cars on blocks 
when the ambient temperature dips 
below freezing. 

Unless your diesel engine has an 
internal mechanical problem, there 
are only three reasons why it won't 
start or keep running in cold weath- 
er. They are; 

■ Diesel fuel thickens (develops 
paraffin, a waxy substance that 
blocks fuel flow to the engine). 

■ Insufficient cranking speed, be- 
cause engine oil thickens. 

■ Glow-plug failure. 

Fuel tecta 

Diesel fuel that thickens is the 
main reason diesel engines fail to 
start or stop running after they 
Start in cold weather. The recom- 
mended fuel to use in yourGM diesel 
engine, No. 2-D, has a cloud point of 
5* to 20" F, The rt D" in 2-D stands for 
diesel. 

The cloud point is the temperature 



at which paraffin starts to form in 
the fuel. Wax clogs fuel filters, cut- 
ting off all or most of the engine fuel 
supply. 

To prevent this, you should use a 
grade of fuel that better resists the 
formation of cold-temperature wax- 
ing. This fuel is either No. 1-D or a 
blend of No. L-D and No. 2-D. Blend- 
ed diesel fuel is sold under names 
such as "winterised/ 1 l+ climatized ,^ 
or "blended/' 

The cloud point of blended diesel 
fuel varies depending on the blend, 
but any blend should suffice in most 
cold areas of the country. The cloud 
point of Non 1-D fuel is about -2G D 
F. 

In the past, owners of diesehpow- 
ered cars found themselves in a fix 
when cold weather set in, because 
they couldn't get No- 1-D or blended 
fuel But as the diesel-engine popu- 
lation has grown* more service sta- 
tions have installed diesel-fuel facil- 
ities. Obtaining blended or No. l-D 
fuel shouldn't be sis much of a prob- 
lem now as it once was. 

Still what do you do if No. 1-D or 
blended fuel isn't available, or 
there's a sudden drop in tempera- 
ture and you have a load of No. 2-D 
in the fuel tank? Truckers often mix 
some gasoline in with No. 2-D fuel to 
prevent waxing. However, before 
trying this, be aware of the dan- 
ger. 

Until the addition of gasoline is 
completed, mixing gasoline and die- 
sel fuel produces vapor? which are 
extremely combustible and can be 
ignited by static electricity. General 
Motors 1 Tony Plewa explains it this 
way; 

"On a scale of 0 Co 10, say. gasoline 
vapor by itself has a combustibility 
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one time, GM suggested adding gas- 
oline to No, 2-D fuel in winter to pre- 
vent waxing. GM up longer suggests 
this, because there have been inci- 
dents of the mixture exploding in 
trucks. 



Starting fluid? No! Not No? 

A former gasoline-engine owner 
may have a tendency to reach for a 
can of starting fluid the first cold 
morning his new diesel engine fails 
to start. Don't. Fluid injected into 
the air intake of a diesel engine 
could ruin the engine. 

Pistons slamming against fluid 
with the force needed to attain the 
required £2:1 compression ratio is 
tantamount to an irresistible force 
meeting an immovable object. GM 
says, “Up to a SCbpencent overload 
can be obtained by injecting ether 
(starting fluid) into the air intake." 
The result could be hydrostatic sei- 
zure, broken pistons, bent or broken 
connecting rods, or a broken starter 
or flywheel ring gear. Nothing ex- 
cept air should enter a diesel engine 
through the air intake! 

intake safety 

While on the subject of the air 
intake, here ia a note of caution: 
When the air cleaner or air-cleaner 
cover is off and the engine is run- 
ning, keep loose objects away from 
the air intake ! Air enters the intake 
with force enough to suck rags and 
other unattached material into the 
engine. 



»Mlne healer should he retmfiHed lo any GW dJe&el without one. II 
melts wax before ii reaches fuBhlnjecilon pump, stopping your engine. 



HOUSING 



This is partly because diesel en- 
gines inhale a constant amount of 
air. Engine speed h determined by 
amount of fuel injected* not the 
opening of a throttle valve. 

There is equipment that allows 
you to work safely near the air 
intake and intake manifold open- 
ings. It is the Manifold Cover Set 
(part No, J26S96) from KenlMoore 
Tool Div., 20184 Little Mack, Rose- 
ville, Mich. 48066, for J16.5&. 

The set consists of a cover that fits 
Over the air intake and two screws 
that fit over the intake manifold 
openings. The cover and screws also 
prevent foreign objects from falling 
inside the engine. When ordering the 
set, specify whether your car has a 



Injection pump J> complex, 
expensive end constructed 
to very tight tofareneu. 
Sine# It uh 
fuel passing through IT 
as lubricant, slightest 
bit of dirt or wax could 
disable Injection pump. 



METERING VALVE 

/ 



pre-1980 or a 

giflfiL 



1981 -'82 S.Tditer en- 
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INTERNAL CAW *ING 



AUTOMATIC advance 



Fuel additives? Not Not No! 

Additives are available that sup- 
posedly reduce waxing of diesel fuel 
In cold weather. Maybe they do. 
However, many additives contain 
alcohol, which will ruin the Elastj- 
cast material used by GM in seals 
and other parts of the fuel-injection 
pump. When these parts fail, the 
fuel-injection pump has to be over- 
hauled. 

GM admits that there are some 
additives which don’t contain any 
alcohol and may effectively prevent 
the formation of paraffin in diesel 
gasoline. However, "It has been 
found that these depressants are 
not effective in all diesel fuels and p 
therefore, are not universal," ac- 
cording to the company 

Cold- weather starling equipment 

Rather than using fuel additives, 
starting fluid or prayer to keep a GM 
diesel perking in cold weather, you 
can Install special equipment. One 
*uch piece of equipment may al- 
ready be in your car; an improved, 
fuel -tank sending unit. 

All P 8I and '82 cars and light 
trucks with diesel anginas* except 
the LUV, have the new> fuel-tank 
sen ding unit, which features m check 
valve in the fuel-tank filter* usually 
called the sock. This valve allows 
fuel, containing wax flakes, to by- 
pass a wax-clogged sock and flow to 
a fuel-line heater, if the car has one. 
Heat generated by the fuel-line 
heater melts wax, so wax won’t clog 
the fuel filter between the Fuel- 
de livery pump and fuel-injec- 
tion pump. 

The check valve of the new 
fuel-tank sending unit ia 
placed on the upper end of the 
sock* above the level of the last four 
gallons of fuel left in the tank. Once 
the fuel level drops below four gal- 
lons! that's it. Fuel can't get through 
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TTig Eh rattle- cable mechanism is connected 
to the meiering valve on the Injection pump 
(left) vie the btflcmik. fcwtsMefion 
Instructions vary for different model -year 
cars (see text}. When you Install the Sue!’ 
line healer, which runs under the ihroitie 
cable, firsl dtaconned the cable. The 
metering valve determines the amount of 
fuel that s infected on each power stroke 
The more fuel Injetied Into the engine, the 
lasler the engine will rev. 



DISCONNECT a NO 
RE-JOVE CABLE 
/ 



When you're working 
near the air Intake of a 
d lesel eng I ne that' s run- 
ning: keep loose ob- 
jects. like rags and 
loots, away from The 
opening. The alMnlake 
velocity on diesels la 
very high end will suck 
up anything that's ne&r 
it. You can buy a metal 
screen from your dealer 
to prevent this while 
you're working, 




the clogged sock. The fuel level is 
below the bypass. 

‘‘Customers should be advised to 
keep their fuel tanka above the one- 
quarter mark at temperatures be- 
low 20 D F. to prevent running out of 
fuel/* is the way GM puts it* 

What do you have? 

The fuel-line heater and new fuel- 
tank sending unit were introduced 
three years after GM sold its first 
diesel-engine car^ The equipment 
was developed when reports of cold - 
weather fuel problems started 
reaching GM, 

The fuel-line heater is standard 
equipment for diesel -powered Cadil- 
lacs and pickup trucks produced 
from March '01 onward and all cars 
and trucks made for sale in Canada 
produced from March 'SI onward. 
lt*s optional on all other new model 
diesel -powered GM cars. 

The option also includes an en- 
gine-block heater which prevents oil 
thickening so the engine can crank 
normally in cold weather. I'll discuss 
the engine-block heater, which can 
also be installed* in nest month's 
Saturday jlfFCihajtie. 

Why has GM installed the new 
fuel-tank sending unit with its wax- 
passing check valve in practically all 
diesel vehicles from 1DS1 on, but 
installed the fuel-line heater only in 
some models? because the new fuel- 
tank sending unit performs several 

JO POPULAR MECHANICS 



functions other than passing wax- 
laden fuel. It also acts as a strainer 
to keep water in fuel out of the fuel 
system where it can ruin the fuel- 
injection pump and other ingection- 
system parts. 

If your car doesn't have a fuel-line 
heater and you live in a cold -weath- 
er area, you can get a fuel-line heat- 
er kit from a GM dealer. It costs $60 
to $HKh depending on your vehicle. 
You will also need the new fuel-tank 
sending unit if your car doesn F t have 
one- Without it h the fuel-line heater 
is useless, since wax- laden fuel 
won't reach the heater. 

installing the fuel-line heater 

Install the fuel-line heater, using 
this procedure: 

T. Disconnect the negative [ground] 
cables from berth batteries. 

2. Remove the air cleaner and cover 
the exhaust crossover to prevent an 
object from falling into the engine, 

3. Remove the brace at the rear of 
the airconditioning compressor. If the 
car doesn't have airconditiomng, re- 
move the bracket on the upper part 
of the alternator. 

4. Disconnect the throttle* valve (TV) 
cable at the bell crank. Undo the TV- 
cable bracket and swing it over the 
top of the fuel pipe. 

Note: As you proceed, disconnect 
and move any vacuum hose or elec- 
tric wire that gels in your way. 

5. On l901-'02 cars, remove the 



crankcasa-vgmilailon pipe from the 
rear of the Intake manifold. On 1980, 
P 81 and *82 cars, disconnect the fuel- 
return -line pipe from the fueMryec- 
tion pump. Set it aside. 

6, Remove the fuel pipe dial extends 
between the fuel-delivery pump and 
fuel niter. If you want, you can cut 
the pipe off and unscrew the ends 
from the fuel -delivery pump and fuel 
filters. 

7. Install a **18. * VHncti stud boh 
In the right-hand aide of the water out- 
let. Most 19&l- p 82 models already 
have this stud bolt in place, 

a. On ISTS-'flO models, find the tab 
that holds the electric harness on the 
right-hand vatve cover. Bern! the tab 
45*. 

9. Install the ftieMlne heater and pipe 
assembly. Attach it securely. 

/mporfa^ jThere has to be a clear- 
ance of at least Vxi inch between the 
new fuel line and the injection-line 
bracket. If there isn't, do not bend 
the fuel line. You may damage the 
fuel-line heater. Instead, loosen the 
right-hand side of the fuel- filter 
bracket and place a Vi-inch front-end 
shim under the bracket, Then, bend 
the injection -line bracket down* 
Place a screwdriver under the fuel- 
heater clamp and pry up until you 
get a clearance of Vm inch between 
the fuel line and i reject ion-line 
bracket. 

10. On I960. 'Bt end "82 cars, recon- 
nect the fuei-retum- Hoe pipe to the 
fuel-injection pump, 

11. Using ■ tie strep! tie the electric 
harness to the Injection line on the 
right-hand valve cover. 

12. On im '79 end ‘60 cere, con* 
neet the female electrical connector 
from the fueldlne heeler to (tie Injec- 
tion-pump fuel solenoid* Connect the 
fuel-solenoid connector to the pigtail 
on the fuel-line heater. 

13* On 1 961 and ’82 models k discon- 
nect the connector In the E6R switch 
lead. Connect the fuel-line heater 
into this circuit. 

14. After reassembling the puts, 
start the engine and check for any 
fuel leaks. 

To test the hookup, wait for the 
ambient temperature to drop below 
20* F. 

Allow the engine to run for several 
minutes. Then place one hand on the 
inlet pipe to the heater and the other 
hand on the outlet pipe. If the heater 
is working, the outlet pipe wilt feel 
warmer than the inlet pipe. 

Next month, we'll discuss how to 
keep engine oil from thickening and 
causing sluggish cranking, and how 
to troubleshoot and repair glow-plug 
systems — conditions that give win* 
tertime headaches to a lot of car 
owners with 5.7diter diesel en- 
gines. M 





The worlds greatest stamps 
silver miniatures 



A complete collection of the 1 00 most significant stamps 
ever issued- each portrayed in remarkable 
micro-detail by The Franklin Mint, 



And you can acquire these sterling silver miniature stamps 
-at just $4.75 each by entering your subscription now. 



Tha 1881 lnft*d £tftl li* kwHd Capttr is phcI E*r rami ni all American itampi. 
H he an the limoui la hn Tru minimi jji intir>i pertH-jifl jj !hi lljnlft| el th* Declaration 
q-1 indeftfcdenc-R flu3 Ihraujti a prirflipg erroe, fhe Irtige u ihe^n dnwft -Sft It* 
Samp- 1 Silver stamp shM'i alletl actual size , al rif hi, entarfed it stav line drta it.] 



Your eye is first an recced by the brilliance 
of silver But as you look closer, the lines 
of an intricate design begin to take shape 
before you. Then, you place the sterling 
silver miniature under a magnify mg 
glass — and. [here, in astonishing detail, is 
one nr the world's greatest stamps! 

This is the pleasure that a wails you 
with each new issue of The 100 Greatest 
Stamps of the World— as you discover 
the intriguing world of the minted mini- 
ature. A world that combines the beauty 
of solid sterling silver with the fascina- 
tion of painstaking detail in the tiniest 
possible area. 

This exciting new collection, to be 
produced by The Franklin Mint, will 
consist oflOO meticulously crafted mini- 
atures— each one portraying one of the 
greatest stamps of history. 

The rarest an d most coveted 
of all stamps 

A panel of distinguished authorities on 
world philatelic issues has selected, out of 
the many thousands of stamps issued 
throughout the world, the 199 greatest of 



all And these are the Mamps that will be 
ntithtntkaliy iv-cwfUfrf bar This exceptional 
—and very beautiful— collection. 

Among ihem are. the British Guiana 
One-Cem Magcnua, which brought the 
record price of $850,000 at an auction in 
1980— the Penn) Black of Great Britain, 
l he first adhesive postage stamp in the 
world— (he L\Sh 24* Airmail Invert, one 
of the rarest of alt American stamps— 
the japan 500 mon Dragon, which was 
first thought to be a forgery but is now a 
prized rarity. And such famous issues as 
the Double Geneva, Moldavian Bulk 
IVmanria of Naples— 300 great stamp 
in all, from every part of the world. 

Superbly crafted works in mintatiune 

Each sterling silver miniature will recap- 
ture (he stamp it portrays with absolute 
authenticity You'll actually be able to see 
every detail of the American biplane 
which is shown on the 24* Airmail In- 
sert. Every feature of Queen Victoria's 
portrait on the Penny Black. The inlri- 
cate background pattern that distin- 
guishes the One-Cem Franklin m ?. m Grill 



The winged headdress on the "Hennes 
Head" stamp of Greece. 

So that you will be able to study and 
enjoy each miniature in dose- up detail, a 
special magnifying giass and cotlfcicr's 
tmtp will be provided, And you will re- 
ceive a custom-designed ftrfsmtatitm tost 
to house and protect the complete collec- 
tion of Silver miniatures. 

A limited edition 
at a guaranteed price 

You will receive your silver miniatures at 
the convenient rale of two per month, 
and the issue price of just $4.75 will be 
fptamnteed lo you for each miniature in 
the collection — regardless of inflation- 
ary pressures. 

Your advance application is valid only 
undl February* 28th, and [he edition will 
be permanently limited to the number of 
subscriptions entered by the end of 1982- 
After that, it will pieivr be offered again. 

No payment is requited at This time. 
Butt be sure to mail ihe attached postpaid 
card to The Franklin Mint. Franklin 
Ccmer, PA 1 9091, b> February 28, 1982. 





Theft* three prims, made by the 
Ekiaflex process, Illustrate line 
results obtained Irani system. 




color pints easy 



PM tests a revolutionary new system for 
color printing that’s easy to team and use 



by Frank Lusk 



lu&terj, film and activating solution. 
There are films planned for printing 
from both color negatives and slides, 
although film used with slide origi- 
nals is not yet available. The film is 
exposed by your enlarger, soaked in 
the activator solution and then lam- 
inated to the paper by the proces- 
sor. 

During lamination, dyes in the 



K odak's one-solution, color-prim- 
ing process should be wel- 
comed by the two million darkroom 
hobbyists in this country. Using 
instant-film technology, the Ekta- 
flex process if. so simple that it 
makes the task Df printing in color 
easier than in black and white. 

The system consists of a Model 6 
print maker, paper (which comes in 
two surfaces, glossy and smooth 



System Include* a prlntmaker, film, paper and 
an activating solution; the flat price is Si 35. 



1 To begin the process, piece 
paper on Ektaflex prlnl maker's 
paper shelf. Steps 1 and 2 are 
done In darkroom lighting. 




2 Next, expose film el you' 
enlarger and put In prlntmaker. 
Paper soaks while prlnlmaker It 
closed for about 20 seconds. 





3 Alter the soak, push the 
crank and film-advance handle. 
Laminated mm and paper 
emerge. (Lights may be on.) 



4 Peel back lamination to re- 
veal finished prim. We found the 
print quel tty comparable to 
harder, multfaolution processes. 



LOOKING FOR IDEAS ON HOME IMPROVEMENT, ENERGY, LAWN CARE, ELECTRONICS, 
TOOLS, ETC.? CHECK THESE LISTINGS. THEN USE THE COUPON BELOW. 
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491 Compute YOUr EutU ffl 

TTic falun- iii nuw with the new pcrairuii cuinputera. lull-cnbr 

eutjduX describes hardware. ujftware. aLveisuri r* suid books Fmm itidiu 
Shai'k. Free 

492 Real Work Horses 

llliitErAled hiivlmn- ifa^-rdw-fc (hr full liiLf> r>r L2-HS hur^i-pouri knlwrtii 
Euu and four wheel drive diesel tractor* Versatile tractors handling ;i 
variety uf chores; mowing, gardening, Lands*, api-ng and forming. 25r 

493 Take Your Stew on iha Road 

Keiiwuud Electronic* offers a complete funnily of hvdash and nnde-MUds 
catsclte rcttjivm, compcinenls ami speakers Fully-dlu si ruled hmclkure 
piclltre$ moit Stereo units Full liz? and includes, feature* and sjwt'ifiLsi- 
iiun*. Free 

494 Mflrketbaiket of Merchandise 

Hudtun's 56-page ial.Llji^ue offers cumplele line *A wearing JpIMJel. 
cnld- weal her sear, camping equipment and mure, L'lmpic items br Ugh 
men iml women Free 

495 For a Slow Bum 

Cast LroLL, purt-elam Crushed nuimtluii uul heater heals up In ^2-I.IHJfl 
sunarr iee(. f>«fpLer-ityUrkg r hopper fad, liquid tbcnnihstat Fp In 
W,tNKI BTV'y. HruchLirv from Vfc\amara Impml Sales, Free 

496 Tool Good to b* True 

Si'lt^driiers. pliers, wrfndwi and nuii|*:t<uri dl Iciitdi and 

more in this lG-jrat*r catalog from V*co Proth*-!* i5e 

497 Your Own Business that Cleans Up 

Si art your ^JUII radiator rf]uir fur as litlle n\- S-1.995 SLule-uf- 

ihr^rt training included in |>iitfhase price. bpsertplwe uifornialbun from 
JnLmd MAiuiLictiiriiig Free 

496 More Rower 10 You 

Easy and fun lo mn, Power King TraclOrs. pru^'lde tX)p wnik^risvi 1 . Fill I 
color. illustrated brochure deLaih systems, jlE.uchmenh wild ikvewurlc* 
From Engineering frqdkkct*. St od 

499 The Art of Painting 

Here's information for du-it- yUuraelf jjyiriterv The Fadiu Ifoidtu!* Kit 
COIKl£in£ inform*TiCili jliuiJMhe latent products in p^Lnlingtixd technology 
Designed lo make your liexl palming project quick. easy and neat 
25* 

500 Eyo of the Camera 

IlniKty futl’Ccior 3£-pagr pocket folder describe* I he eumplele Line uf 
Thmron SP mm A ^rfopUll-2 SLK l*n«*s. Includes leal li res ami spiM.-khca 
linns, Free 

501 The Nnty-Grftly 

Iwochiiro lisls iwvr Iwenly ''tnugli" uiiilerLds and tile Hein III gtun 
'X iril-Kdiy-'" blade |o cut them. Grit select km, hfodr type, s-peedv mint 
Giber information far rutting ceramic tile. marbtc, gbss, stainless slcel 
mid mure Free 

502 Save Dollars and Your Energy 

CnlnHul brochure full n£ helpful hinU un we-atliefaprtMjfing. Idenlih proli- 
leiti scresw. pcocfotlJ *md hmls to use From Miurtlanbur^- Duncan. 

503 Tune In 6 Tune Up 

IVcrless Lnstnunent ha# a calakul >dferii]UU fall eompltffflt' ill of aiiUi les-t 
mi\ iiaii^-up uns.trikint'nls. Products to take the ma stery fflit (if lune-UpS 
Free 
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Njam^ iPfed^e P^-rth 



^04 Now You're Cooking! 

Hie fall line iFfWeEjer kirfieeue prddtiL-ts is illuslra1^ u J in il £4-pape ko- 
rhure luel udes ^ ath\ ehd retul hetl b. purl itfdt- uri IJ i, Icnis « and «cfi- 
Hinfs Free 

505 Making Time 

Lluckil wniud like ytm in hsivc its ?ata.ln^ Ld'clueLe mmein^ttts* dials and 
itt^s.wtries huild cfocks **■ * hol)l>> or for income Free 

506 The Power Of Iha OutdOora 

Tnush. Outdoor jnhs need powc-i e^pupmeLLl. En a bur-cnlor, ilfostnuted 
brochure, Edsc Inlmdiiees yon la liue oTehuin ^a*s, weed ^uid 
IrirpUUers. hru^h Cutters. Iied^r trim mem and pswer bliwcrs and spray- 
ers. Free 

507 Strike the Right Blow 

Vjughan Ac Bu-thnnll Mfj. would like you to know rlje> hait j lieert itu&iUE 
■itrikfop tools fpr OS'er I (M yearfc 39-pilfie rAtukig sIk^b their tTjmpk-te Ime 
uThiAiurnerA, dWJ. declines, chisels ^ind m&rr. .^0c 

508 Soften Parting Jobi 

Pnrlithle electric heat jnin ckfffrr^d Ijy Maslei Appliance widens panit 
utikldy for ea*y veiling llhi^t rated brochure -^hows fonu . p[ns other uses 
br home and shu-p, Fn-c 

509 Stop Coally Energy Leake 

ITIVt’fi N Kt>AM Jis^t^rtt EtKiiktiou fan Ik- used iri summer And winter 
br spot i nsutation , Fills crocks m walls and arunrkd ^ S3uluu dtKirs. elec- 
IrirJ outbid ind pipes hruchure from Cunvenjenoc- Pruducls. Fr«e 

510 Go Along For Hie Ride 

Ift-ltaVr linx'lu i it lectures riding inuwers. I^wit imd jUrd-r-u true tori, .ind 
5iei\ y-duty muck-h far ) t-ar lout; prod ucl ivity . Frutn Sioiplicity M^tndac- 
UinnE. Free 

fill Powerful Workshop 

0reniE L f Moto-T<K>ls perform *i variety ai eiLEliiijL shaping and p^iliTuhin^ 
j:sh^ lllLkilrat^J hnxhurc ih^y fail tip tn i nunpHe 

tTeaiht |Mwer worklliup. Free 

512 Keeping Clear VI don 

KAl\-X is alkpiid piihmer intimdetl primarily tn improve tinting sisi- 
hitily during rum. sk-et and *nw. A let lirkical cbia gtiicfa pnn ides prodiiti 
tlrscnplimi. pniperliei Jikd peT&irmiuii-e From Zaddutk Free 

513 Clear Cornering 

Tn-Cuiirds protect the enmers of jour rooms with a clear plastic shield 
C9.11 kc-fp ymir home l-uokmg he^Lklifkil and save on V<i5ly- 

Sarnple clear corner protector and itifonuali^e hrochum only .5(Je, 

614 Wear Your Security 

Bruehure describes new securily Barmen C to protect vaJitiitdes Ideal for 
Lampcrs and hac'kpackcrs. as well a* while tra^iHirvH Worn kinder shirt, 
ultra- lightweight. Fmoi Travel SafveU. Frt^ 

516 Products for the Spaoe Age 

Here * an electronic imiIs and equipment Lwlahig frir s^'livul instructors, 
videu likids. technicians, luLtns and hobbyists , Unusudl items from the 
world of cli^r kcinics. sii^uw and IcehnqlDfQ . From FTCQ Electronics. 

516 For the Lawn and Gerdon Pro 

This illosIraliMl ill-page brochure oL lawr and garden tr»clors includes 
VikginrPifiiig. dqj^ttps , an aj.Xi^sorit-.i guide and ^iifeifcL'.stiuns for all 
nwnk-k From t;j|suu Hrolhe-rs. Free 
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S-Whetling to Independence! 




In W Ipnin— taf Ml Mm 

Ret) Pfwch wseEed l& keep his independence 
after fie Slapped driving a Car He said he 
needed safe. reliabJe transportation he ccutd af- 
fortf Ha found il A CYCLE CHAfFt. The New 
AlumJnum ^leclfic 3-wheetef that Is different 
ana taler. Read what he says about It: 

Tm 35 yea/s M am/ use my CHAtR 
tor toca/ trans&ortztm. It ' s tfjtofo/faljto, 

easy to opera®, and hw sato speeds -6 
topA jntf js mpft, I rsae it to rte store, to me 
iwjtf. ffre post efftoe s/so to ride to Just 
enyoy myse// and get seme fresh air t feei it's 
better toan driving a car and mueft toss ej^o 
we, too. ™ 

fc fOfl A FREE CATALOG an CYCLE CHAINS 
and Elntlrlc B*km Mel-ira CALL TQLL 
FREE: tOG-OT-7»* ||n hj gg*Z».*»g> CALL 
MOW CP WRITE 

EBKML mfilNII rtHIflWIlfllV. 

5477 Mantua BCvn , Sowell New Jersey DGO^D 

iff Eh/ t*i*i md k«hi ha (kirirM 



film migrate to the paper where they 
are held. The sandwich is then 
peeled apart and the print is done. 
Mo washing is necessary. The only 
thing the user needs beyond what is 
required to make black and white 
prints is a set of light-balancing fib 
tersr If your enlarger is already 
equipped with a color head! that's 
even better. 

If you've worked only with black 
and white, obtain a copy of Kodak'? 
Color Dark room Dotagnide or some 
similar publication. You might oth- 
erwise find working with light- bal- 
ancing filters and producing a good 
color print a bit tricky — not to men- 
tion costly in both materials and 
time. 

If you've had some color printing 
experience, you shmild have little 
trouble cranking out good-quality 
color prints with this process. Here's 
how it r ? done. 

Step by step 

The Ektaflex processor comes par- 
tially disassembled and must be put 
together as shown in the owner's 
manual. It should be rimed out to 
remove packing material and dirt. 
Screws are provided to mount the 
unit to the table surface. (.1 used a 
sheet of plywood and placed it on the 
table next to my enlarger for easy 
access.) 

Open the unit, and with the drain- 
tube valve closed, fill to the proper 
level with activator solution. While 
the room lights are on, place a sheet 
of paper, emulsion side down* on iho 
paper shelf In darlsnesfl. or by the 
light of a No r 13 s a relight, expose a 
sheet of Ektaflex film much as you 
would a sheet of black and white 
paper. 

Make sure that your negative in 
placed in your enlarger, emulsion 
side up 4 so your final print won't be 
backwards. The brochure which 
comes with the system suggests a 
means of making lest prints and a 
starting filter pack. 

The exposed film is placed emul- 
sion side up on the film-loading 
lamp. Reset your timer to 25 seconds 
and start the timer. At the 20-second 
mark, push the film into the activa- 
tor. 

At the end of the film's 20-second 
soak, simultaneously turn the crank 
and push the film-advance handle 
until the laminated film and paper 
are completely out of the printmnk- 
er. The room lights may now ho 
turned on as the film-paper sand- 
wich is light-tight. 

After the proper .animation time 
has passed, simply peel the sand^ 



with apart to reveal your finished 
print. The entire process should take 
less than 10 minutes. 

When your print session is over, 
drain the activator back into its bot- 
tle by opening the drain valve. You 
should wear gloves w r hen handling 
the activator. It is said to be caustic 
and similar to the chemicals used to 
unetog drains. The unit is then 
rinsed of all traces of the activator 
and left to dry for the next print- 
making session* 

Final results 

Frankly, l was amazed that prints 
so good could be produced with so lit- 
tle fuss. They are certainly as good 
as any produced by other amateur 
print making systems. The only diffi- 
culty you may encounter will bo in 
making that first print. You should 
choose a colorful, well-exposed nega- 
tive of average contrast lo work 
with. 

Kodak suggests several trial expo- 
sure times to use with a 4()R filter 
pack. My enlarger, equipped with 
a Mo. 211 lamp, required a filter 
pack containing 7QM + 10Y filters. 
Your pack should also contain an in- 
frared cutoff filter and a heat-ab- 
sorbing glass. My average exposure 
for an B>U0 print is 12 seconds at 
F3. 

Once you have your basic filter/ 
exposure combination, simply mak- 
ing a contact print of negatives you 
intend to work with will provide you 
with enough information to make 
good prints on the first try t and 
excellent prints with a little fine 
tuning. 

Special effects 

If you ever get bored making 
straight prints, you can try Hashing 
a used negative and running it 
through the processor a second time 
on a fresh sheet of paper (your souk 
time should be just a few seconds) 
for “K>]arization effects, or try print- 
ing two negatives on the same sheet 
of paper. 

The Ektafiex processor has a list 
price of $146. However, you will 
probably be able to get one for under 
$100. With a cost per prim of just 
under $2, Ektafiex prints are about 
a third more expensive than those 
produced by conventional printmak- 
ing processes* but — ^considering 
that you're freed from the burden of 
mixing and storing chemicals, fre- 
quent washings and maintaining 
the close processing and tempera- 
ture tolerances required for repeat- 
able results— it's certainly well 
worth it. FM 
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Sharp-All 

Sharpen Saws 

garden and shop tools 
for home and industry 

Sian Earning FAST — Ho Eipe rime Necessary. 

With Sharp-All it b y easy Ui .start your own 
butiirLEss. No selling is involve, no inventory. 

People bring in their work . - . you take in year 
round CASH Prolix ami keep uut of every 
dollar you earn. Work ^pane-time or full lime 
right at home in your garage, basement or tool 
shed. Work the hours you waul -FREE Book 
tells how to start your own hu&iness oven while 
working at you r regular job. 

Big PROFITS In Sharpening. 

Every home and business hap saws ami loo! a that need 
periodic sharpening. There's plenty of business waiting 
for the man who can sharpen smws, planer knives, jointer 
blades, wood chisels, scissors, pi nking shears*, snips, Jawn- 
mowers, a sea and other garden, shop and home tools. 
SkaRI j -All does ALL these jobs and more. ..quickly, and 
at a big profit. You will be sharpening headquarters for 
carpenters, builders, lumberyard^, factories, home work- 
shops and hobby iflts ...hundreds of jobs right in your 
own neighborhood. 






mm m 

Get Started-«e franchise Fees! 

If s tnu' ,u uct ” f , .( dnihfc (0 get Siaflail In 

You don't tiave to Invest anA our 45 ye« G ' r 

Buwriess to W™* 1 ' Lc * °° * income, phis me desire 

experience in tielpiaa smc ^ e F „ iiuisinlw* Opwdora Manual gives 
foVer ahead is all you "««*■ W flow to shall*" each 

clear, step-by-sieo * “* h( ^ to gtf tree advertising 

t«L whereto fltthtis®**' ^ sh^rp-ALL does toe kind ct 
. a n im tncte ot r^e ««_ flmeB n e , time 

precision pb that brings customers DM* nme , 

Zd for I KBE *«* 



There is NO OBLIGATION and 
NO SALESMAN WNI Call! ' 



ACT NOW! 

Coupon 

Bfirttjs 

Fuit Detail** 



SEND FOR FREE FACTS TODAY! 



No Obligation , - - No Salesman 



Vgy rj(k ngfhint bj- »cttplifi| Ifshf h tio p vw *4tiij you 

»n turn ycur mtrt Umi into oi| CA&K Era fill wtEh y«ur own 
Comptild fhirpininf Shap. Gtne enu pofi or 
Uliil DBitl*rd fvr lull ridlfii* -gn gyr (ickul.Yi 

30-Day FREE Trial Offer! 

FREE BooEifet gives full details- 

Our Fraa Book tells 
how to atari a profit- 
afota. lifatima home 
sharpening business, 
how we help you grow, 
how we'll finance you. 



Send Pi 
your C.( 
leriay. 
oblige! 
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B ELS AW SHARP-ALL CO. 
712J Field Bldg. 

Kins at City, MO 64111 
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Please send my FREE copy of your book 
"Lifetime Security" and full details on 
your 30 Day Free Trial Offer! 

S .\rtf 



Addren 



BEL5AW SHARP- ACL Co, 712J Field Bldg., PC-C-* MO $4111 
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ALL OUTDOORS 



10 that mrm top* 

AIL year we examine outdoor equip- 
ment — gear that's claimed to be the 
latest or the best. Some items are 
innovations and others have sur- 
vived the test of time for suitability, 
durability and portability. 

Here, from our IB81 year-end list, 
is FM fc s pick of items that seem to be 
particularly useful and successful. 

For besting 

The most remarkable recent me- 
chanical development for outboard- 
ers is OMC's biggeat-ever motor. So 
new it still has not been assigned a 
horsepower rating or gone into full 
production, the VS is already witt^ 
ning races, and guesses have put its 
muscle as high as 400 hp, Who needs 
so much motor? Actually , a lot of big- 
boat owners who will gel home fast- 
er in safety ahead of a storm* and 
can throttle back to cruise on less 
fuel than they would need at the 
same speed with higher rpm from a 
smaller engine. 

Leas dramatic, but a strong step 
forward in boating safety, is Att- 
wood's new electric bilge pump that 
incorporates an antiairlock design. 
No longer will the pump in a rolling 
boat suck air momentarily and then 






Barkley Flshin 1 Partner keeps tackle ready. 

lose suction right when you need it 
most. Special mention should also go 
to 01 in Corp h for developing Coast 
Guard -approved day-night distress 
signal kits to meet the new require- 
ments for all boats, at less than 
$ 20 . 

for hunting 

Companion to the famous AH *7, 
,22-cal. survival rifle is the now 
Explorer II .22 pistol from Charter 
Arms. This new autoloader, which 
can interchange three lengths of 
barrels, trades an unpolished finish 



that’s more useful than attractive 
for an attractive price of under 5100, 
It should pack away easily for plink- 
ers and campers. 

Not brand-new, but upgraded this 
year, is Remington's Model 4 high- 
power, autoloading rifle with a num- 
ber of refinements. An improved 
pump-action Model 6 centerfire rifle 
was also introduced. 

For fishing 

With outdoor smen traveling more, 
it's no wonder that telescopic rods 
are getting popular. Two of the best 
we've tested are a GVa-foot Sapphire 
spiWfly combo that retracts to 14V* 
inches, and a IG-ineh SW- 10 that 
extends to a remarkable 10 feet for 
surf fishing. Both are from Power- 
Scopic of ill! East El Segundo 
Blvd,, El Segundo, Calif. The spin/fly 
No* 1805 reverses the handle for fly 
reel or spinning use, and weVe 
found it is successful with a bait- 
casting reel, as well. 

Particularly convenient is a new 
little tackle box you wear on a waist 
belt. It can hole lures, lunch and a 
small camera, we've found. Berkley, 
of Spirit Lake, Iowa, calla it a FishiiV 
Partner II. The most interesting of 
bait-casting reel developments is 
the Mugfqree from Daiwa, and pro- 
duction models should be on the 
market soon, Internal magnets are 
reported to prevent oVerspeeding 
and backlash. 

For camping 

Ice chests and coolers are nothing 
new for outdoor use. Even little 
refrigerators that can run off a car* 
boat or trailer battery have been on 
the market for some time. But now 
there is a model with no moving 
parts — no compressor, fan, or buzz- 
ing motor — that works in silence 
from a 12-volt battery or from HO 
v.a.c. with a converter. Called the 
Bilan SSR (for solid-state refrigera- 
tor)* the unit from Bilan, 412 Harri- 
son St, Kalamfuoo, Mich., was orig- 
inally developed for the Army to 
transport blood or plasma. 

For traveling 

Sportsmen who have suffered 
from motion sickness in boats, 
planes or cars, would probably rate a 
reliable cure as a high point of any 
year, 

Reports on the Transderm-V, a 
small disc that is stuck behind the 
ear, indicate that this new system of 
getting antimotion chemical into 



New Sud case custom-pads fragile gear. 

the bloodstream will work for sever- 
al days with fewer side effects than 
any other method. The product re- 
quires a prescription from your doc^ 
tor, but if you suffer from seasick- 
ness or any other motion distress, 
the product is worth your personal 
test. It's made by Cl B A Pharmaceu- 
ticals. 

The Sud reel case* a light rigid 
plastic box with shoulder strap, is so 
useful for fishermen that this writer 
and others have urged the manufac- 
turer to make one for traveling pho- 
tographers* Now it’s available* at 
$2L in the same water-resistant 
floatable plastic* with cushioning 
foam inside that can be custom-cut 
to hold any fragile gear, Suci Sport- 
ing Goods, 2341 Morton St., Flint, 
Mich., is the maker. 

And the best of books for the pho- 
tographer on the go is the new Carl 
Purcell's Complete Guide to Fraud 
Photography. Where to go, what to 
take, and how to get the right expo- 
sures day or night, rain or shine, are 
covered. W* 
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FORD 



FORD DIVISION 



Driving the 1982 Ford 

Ranger mini-pickup 





ride quality In a little-truck package la w^at Ford fria-s 
managed io build into the new Ranger IE gets 25 rtipg city. 



H ere we are. hardly into 
the 1982 model year 
and already testing *83s. 

But this is a very special '82* 
o ne that Ford plan Mai intro- 
duce late next month. The 
Ford truck people obviously 
are concerned that GM + s 
compact S’ truck has beaten 
them to market by nearly 
half a year, sty they want to 
gel the word out to potential 
buyers. They're hoping [>eo- 
ple wait until they see the Hanger 
before buying something else. 
Initial planning for a r mailer, 
more fuel- efficient pickup hi^n 
back in 1976* and serious design and 
development started in November 
197$. The objectives were to go head- 
to-head with imported pickup* m 
fuel -economy without sacrificing 
payload or utility L to have the tough- 
ness of a full-size pickup with nut^ 
standing quality, durability and re- 
liability; and to appeal to a broad 
spectrum of buyers for both func- 
tional and personal use. 



A significant contributor to fuel 
economy is aerodynamic efficiency, 
which is tough lo achieve with a 
drag-producing open box behind I he 
cab. 

But Ford says its Ranger will be 
the lowest -drag pickup on the road, 
t hanks to nearly FilH I hours of w ind 
tunnel testing and development. 
They also aimed for the typical 
American pickup's aggressive 
stance and broad-shouldered visual 
appeal, and w r* think they've 
achieved it nicely. 

Alsu crucial ?s weight, and Ford 



claims several lightweight- 
material innovations for the 
Ranger. Among these are 
clutch housings and both 
brake -and clutch«pedal sup- 
port brackets made from 
m agn us i u m t an at u rr li n u m 
1> i different Sal case, and 
h i gh - st r eng 1 1 1 , I i ght -a ] ] uy 

(HSLA) wheels. Sophisticat- 
ed computerised struct arid 
a n a t y s i s t e e h n iq vie s a I so 
contributed to I he Ranger & 
2. 526-pound (shorl-beda And 2 f &5&- 
pouml t long- bed i base curb weight. 
Existing passenger-car engines, a 
7'hhp, 2.U-liter Four as standard and 
an optional fttKhp 2.3-1 iter* w'ere 
modified for truck use with rede- 
signed intake manifolds, camshafts 
and valvu trains for butter low-end 
torque and long-term durability. A 
S.U8 to 1 rt?ar-axle ratio was chosen 
ns standard with the four-speed 
manual gearbox, while an optional 
l ! Ah to 1 ratio is available w r ith either 
e ngi Eit! .. Th re e-s peed auto ni at it 

■ ■; aye. ± 4 ; 
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TILL 



Just ONE HAND! 



The wonderfully different and better idea in Tillers! 



The TROY-BILT® Roto Tiller- 
Power Composter is so 
easy to handle, you guide it 
with Just ONE HAND! 



Has its revolving tines in the REAR instead of , ^ 
the FROM! 

Has POWER DRIVEN WHEELS! 

You leave NO footprints nor wheelmarks I 

Now has 4-SPEEDS! “Whisper Quiet" Power 
Reverse! 

The TROY-BILT® Roto Tiller-Power Compos!- _ . 

er Is built by the builders of the original 
famous ROTOTILLERS, which Introduced 
rear-end tillage over SO years ago. This latest ' 
and greatest of them all is now, more than I 
ever, the favorite coast to coast with home % 
gardeners, growers, nurserymen, tltfer 1 

renters, landscape gardeners! 

Several models, including ELECTRIC START- '1 

ING! 4 

Does NOT tangle near as much as ordinary 
Tillers! 

It chops garden residues, weeds, green SO, 
manure crops, old mulch, any kind of organic put 
matter right into your garden soil without un- Mall 
bearable tangling! prla 

It turns your whole garden Into one big fabu- fully 
lously fertile “compost pile”! TRG 

Does NOT require great strength ... older T « 

people, ladies, too, operate it easily. We have 
many delighted owners in their 70 s. 80's, 
even 90'$ who tell us they would have given 
up gardening if they did not have our Tillers I 

Instant depth control! Hood encloses tines I™ - 

for safely and forclose cultivating! 1 

Furrowing, snow removal and other attach- r 

merits available! 1 

Automotive-type engineering — precision , 

gears, tapered roller bearings, no chains to ^ 
stretch, wear or work loose E p 

Sold direct to keep prices down— would have □ 

to be at least $125 higher if sold ordinary 
ways! c 

Comes with our famous no-time-limit A 

promise to you! 

Will GREATLY increase your gardening joy! C 



TORTURE! 



Why, for heaven’s sake, 

aulter any longer with lha 
FRONT-END lype or tiller 
1(JC iftown al Ian — the type with 
JMtJ tha revolving bladaa In 

FRONT and NO POWER to 
the wheel! — I he type foal 
ihakai the living daylight* 
oul al you — I ha fype (lul 
^Y). - Ih v«* Wheel mark* and Fool- 

gm'' print* in tha ale* smooth 

tKr toil you hawa jut! lilted or 
citfllvaiatf? 



SO, PLEASE don't buy any other Tiller— don't 
put up any longer with the Tiller you now have! 
Mall the coupon NOW for complete details, 
prices, OFF-SEASON SAVINGS for this wonder- 
fully different and better Idea In Tillers — The 
TRQY-BI lt® Roto Til ler-Power Composter I 

TROY-BILT® Roto Tiller- Power Com posters 
102nd Street A Ninth Avenue 
Troy, New York 12180 



TROY-BILT* Roto Tiller-Power Composlers 
Dept. A 1026 C 

1 02nd St, & 9th Ave,, Troy, N.Y. 12180 

p lease send rne the whole wonderful story or your 
Tlirefs, wiih and withoul electric aiafUng, Including 
prices. OFF-SEASON SAVINGS now in etfecl. 

□ Mr, 

D Mrs. 

D Ms _ 

Address 
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r 'TOr YOURSELF S10OO+ to^ 

BUILD THIS NEW 
4-WHEEL HAULER 





Towft Mart Sents Haulers lup 500 HKlGC caig* plus 
yon ind a paise^er almesi }nywfi«re. it HP 
o<N|»s«STwin-CvtrtOeror II H P Syfictiro-Balaft&id 
finpgs It Strangsi enpine. autorruhe toiw eor?rtr- 
Hjn (w manual shiflinqi, m*rntidi and eJprtnc 
Ftari Stee^rtg Mflea Pool pedal acctlErator and 
bcjM f rear dii^l dFiiiii:. disci . lamxdand r^ver^R 

g«r Ifl you diiMuwr easily with speeds up lo 2& 

MPH Dump bad HWiI r wierds lo ovw I 
wish tail pale evened Many acces-writ s 
*ww H fOurtiH aid IAVES 1 MN.+. £ngin« moulds 
lo welded ft pamrofl Tram#. Tir» rnuunied on nms. 
You bofl pirts lOQrihe-r and pnrKRt Assembly ccsls. 
Only sjntdJffe sgpls nepded Thousands (ram aghl to 
00 have built 4 Carl Htald K /1 
For mere inloi nation cal 8*8*849-3400 
or write (or FREE broth ufa 
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DRIVING THE 1982 RANGER 

rCQinr.in.jgg 1 /ftjfn page 5flj 



trtmsini^MDn ia an option with the 
2.3 J iter Pour. 

Twin-I-beam frtnt suspension (a 
Ford truck trademark), spring rates 
that are balanced front-to-rear to 
minimize pitch and bounce and com- 
puter-seiected accord sne to each ve- 
hicle's options and payload, and 
plenty of suspension travel account 
for the Ranger's surpri singly 
smooth ride. It’s still no Lincoln on 
rough roads, especially unloaded, 
but it remarkably free of impact 
harshness. 

For durability, quality and relb 
ability (which Ford calls DQEtk eng:L* 
neers set the same criteria as for the 




Author (right) and Ford development engi- 
neer Bah Kohl dlscusa the Ranger's 
mechanicals, designed tor easy servicing. 



full-size, F-senes trucks and sub- 
jected Ranger prototypes to the 
same rigorous testing. Along with 
the quality program, the engineers 
worked to eliminate maintenance 
operations where possible and ease 
those that remained. These efforts 
led to such features m lubed-fordife 
suspensions, a self-adjusting dutch 
linkage, pin rail caliper front rfi&c 
brakes, rubhordined steering ball 
joint sockets, rat tie -free we Id -on 
(rather than boll-on) front sheet 
metal, tire- wheel matching, and 
computerised electrical testing and 
front-end alignment. 

The pickup box features double- 
wall construction, a one-piece, 
quick-release tailgate, integral 
stake pockets and rope-tie holes, and 
even support pockets in the side- 
walls for horizontal carrying of 
those all-important 4x8 sheets of 
plywood. There's also extensive cor- 
rosion protection. Ranger carries 



Ford F s th roe-year, un l imited -mile- 
age , m st-pe rforati on warran ty . 
Standard payload is 1,300 pounds, 
hut a LWO-pound capacity Is option- 
ally available, as are trailer towing 
and camper packages. The midship 
fuel tank holds 14.5 gallons, and an 
optional 13-gallon auxiliary tank in- 
creases fuel capacity to 27.5. 

At i7&.G inches on a 108- inch 
wheelbase, the basic six-foot-bed 
model is a bit larger than the aver- 
age Japanese pickup, but considera- 
bly smaller than the standard 192- 
inch, 116.5-inch-wheelbflse, F-series 
truck. The long- bed version is six 
inches longer in wheelbase, a foot 
greater in length and carries a sev- 
en-fool bed. 

Roth Rangers we drove (a base 2.0- 
liter four-speed and a 2.3-liter auto- 
matic) were tow on performance U8 
and 15 seconds 0 to GO), but high on 
ride quality* sound and vibration 
isolation, creature comforts, fea- 
tures and styling. Obviously, a 2.3- 
liter with the four-speed would give 
the best acceleration, but we 
weren't able to try that combina- 
tion. By contrast. GM*s S-truck 
offers an optional 2.&-liter VG for 
those who want zippy performance 
in their downsized pickup* but Ford 
believes that fuel economy is more 
important in tins sort of vehicle. The 
automatic transmission, though 
slow* is very smooth K and its slotted 
shift gate is an enormous improve- 
ment over the one in Ford's Escort/ 
Lynx cars. 

Impressive Instruments 

We were impressed with the Rang- 
er's simple but attractive instru- 
ment panel, which Ford says is com- 
puter designed. It looks functional, 
but high-quality, not cheap, is intel- 
ligently arranged, and even has a 
handy open bin above the regular 
gloveboxK The high -line version's 
bucket seats are predictably much 
better than the base bench, hut one 
comfort problem for long-legged peo- 
ple is the basic cramped-cab syn- 
drome common to most small pick- 
ups. There's just not enough fore-aft 
room for sufficient seat adjustment 
travel, and you can't recline the 
se at hack when it's up against the 
cab walk Ford says there m^y be an 
extended cab version eventually. 

In addition to the items already 
mentioned, the long option list in- 
cludes the usual; airconditioning* 
power steering and brakes, various 
trim and convenience packages and 
stereo sound systems plus larger 
tires, a step bumper, tilt steering 
wheel, sliding rear window, vent 
windows, swing- a way outside mir- 
rors, transmission oil coolers and 
cast-aluminum wheels. PM 
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Design it, build it, repair it, use it! 

HOW-TO BOOK CLUB shows you how to 

M / do-it-yourself, and save hundreds of dollars, too! 

item Select 6 fact-filled books 

for Only $ ^ 95 (total value up to $125.65) 

1982 How-To Projects Calendar 1JZ) 

FREE! Uat Sin, 95 1 „; 
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1982 How-To 
Projects Calendar 
FREE 

\ when you 
Jjr join! 

Publisher's List $5,95 
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7 very good reasons to try 
How-To Book Club 

Blue Ridge Summit. PA 17214 

’ Hflduicd Member up tn75% on Ijodcs FHfe to 

increase your know-how 

■ Satisfaction Guaranteed, All books returnable wilhin tn 
days without obiigation 

* Club News Bullalirix. All about Current srluclicms— inai 11?=:. 
allemaEes, ex Ira# — pi m bonus offers. Comes H timesaycer 
wiih ddaenj of upi^themlfUJls HtlK you can pick from 

■ "Auiimuilk Order", Ho nothing, and Ihe Main selection 
will N shipped automatically! But If you warn an ,'\licr- 
natn selection — or nn books a! all — well follow the ins* ruc- 
tions you give on thd inply form provided with every New? 
Bulletin 

■ Continuing Benefits. Get a Dividend Certificate with every 
book pun: hasod after fulfilling membership obligation, and 
qualify for discounts on many other volumes 

* Bonus Specials. Take advantage of sale*, uvuiiLs, and 
udded -value promotions 

- Exceptional Quality. All boob; ate HrsJ-ralc publisher’s 
editions, filled with useful up-to-ihoMnimite info 
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-TO BOOK CLUB 

Blue Ridge Summit, PA 17214 

Please accept my membership in How-To Book Club and 
send the fi volumes circled below, plus a free copy of the 
1 90S How-To Projects Co lender. 1 understand the cost of the 
hooka selected i&$l .95 [plus shipping 'handling), If not E-atis- 
fied. i may return the books within ten days without oblige- 
t ion and have my membership cancel led. I agree to purchase 
■1 or more books at reduced Dob prices during the next 12 
months r and may resign my lima ihereafter, 

920 1128 IMS 1159 H72 1188 12M 1217 
1232 1244 1247 1257 I2FH 1285 1288 1289 1279 
1291 1294 1304 1.123 1342 1371 2074 84-14 
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1982 Volkswagen s 



Sdfotco |4ti aefotfyriamic 
r«Mhjnniiifi for 'S2; und4r 
hood Si tr)*d-#f>d-1rut # 
t _y-| i t&r , Qiic R f u«l- 
injecl^d Foilr- 



Its grand father was the design- 
award-winning Karmann Ghia, so 
you'd expect this second-gene ration 
Scirooco to be quite a handsome 
automobile. AU the world's auto- 
makers are in a low-drag race, and 
companies good at aerodynamic de- 
sign — like VW — are producing cars 
with better mpg,. naturally, and 



ScOocco Interior has been redone roomier, 

some really clean coachwork. The p 82 
Scirocco has a Cd of .89* which is 10 
percent better than the '81 model. 
(Soon, we expect, drag coefficient 
will be included in technical specifi- 
cations, along with dimensions and, 
weight.) 

Amazingly, Sc i recto's .39 Cd is 
matched by the new Quantum 
hatchback coupe* which is VW*a suc- 
cessor to the Dasher. The new name 
for s 82 is on a car that is bigger, bet- 
ter in almost every way and flagship 
priced— £10*250 to start. Coupe and 
wagon models are rolling out of 
showroom? now; a four^door sedan 




Quantum wagon cargo voluma \s 64.7 cu.tt 



won't be available until spring. The 
fwd Quantum is on a IGO.d-inch 
wheelbase, length is 178.1 inches, 
width is 6fi_2 inches and weight is 
2,271 pounds, making it slightly 
larger and heavier than the Dasher. 
Still, fuel economy ia better, with the 
five -speed EPA-rated at 23/41 mpg 
city ^highway. The 1,74 iter Four, 
VW& adaptable gasoline power- 
plant* is rated at 74 hp at 5,000 

rpm. 

Volkswagen's other engine is its 
four-cylinder* 1*588-00 diesel This 
year it finds a new mount: in the 
Vanagon. It r s laid over 50° just over 
the rear driving wheels. You can tell 
an '82 diesel Vanagon from the gas- 
powered model by its second grille 
(needed for the front-mounted radi- 




Diesei In Vansgon \* under I he rear floor. 



a tor), A four-speed manual trans- 
mission (no automatic available! 
gives adequate performance: fi5- 
mph top speed, £2 seconds 0 to 50 
mph; fuel consumption 29 mpg city 
and highway. Remember, that's for 
a vehicle that will carry an entire 
Little League team or take the fam- 
ily on vacation when it's set up as a 
camper. 

The rest of the VW line — Jett a, 
pickup and Rabbit— just keeps sip- 
ping along. For the fifth straight 
year, the Rabbit diesel is the most 
fuel-efficient car you can buy. Ho- 
hum. 





Hot Hondas 

The demand for Hondas hasn't 
slackened since 1 owned one back in 
'69: One morning, 1 locked my shiny, 
new 125-ce motorcycle by its roar 
wheel to a cast-iron fence in New 
York City. Ready to ride at five, [ 
found the - ■ + rear wheel, still locked 
to the fence. 

Honda four-wheelers are also very 
appreciated vehicles — even more in 
demand now that there's an import 
quota. Soon, at least ohe Honda mod- 
el won't be imported, but made in 
Marysville, Ohio, site of the auto- 
maker's new U S. plant. The car to 
be built here is the second -gene ra- 
tion Accord. It's a subtle redo, evolu- 




Hetchbech Accord has new hindquarters. 



tionary outside, inside and under- 
neath — the first major change for 
the hatchback, introduced in '76 t 
and the four-dour, new in '79, The 
car is slightly larger overall, with 
wheelbase longer by 2.8 inches, yet 
it’s actually 70 pounds lighter. And 
fuel economy is up: 30 mpg city and 
41 highway is the EPA rating for the 
49-state car with five-apeed trans- 
mission, A larger, 15,8-gallon fuel 
tank now feeds the l s 75t“cc Four, so 
range is increased, too. The Accord 
looks even more like a BMW this 
year. So, when you consider perfor- 
mance and quality and the fact that 
you can get a loaded hatchback for 
under 39,000, you know why Hondas 
are hot — a steal, you might say. VK 
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Mechanics 
FILE BOXES 

& 

SEPARATE INDEXES 



PM Indexes 
for the years 
1975- 1980 
ure here t 

Find the answers to your 
shop, home and: car 
problems faster than ever. 
Thousands of entries cross- 
reference the articles that 
have appeared in PM over 
these years. 

Broad category Listings 
help you locate articles on 
home remodeling, boats, car 
maintenance, shop projects 
and many other subjects. 

ORDER BY YEAR! PRICE 
for each index is *2 ,25, 



Plfepw allow tfww in four f 



POPULAR MECHANICS 

Box 1014, Radio City Station, New York, NY 10101 



No more untidy shelves or magazines 
stacked on top of each other* 



SENS YOUR ORDER TODAY! 



POPULAR MECHANICS FILE BOXES will help you keep your magazines and 
bookshelves trim and orderly. PM is now offering a sturdy glossy lacquered 
File Box to keep a year's supply of PM issues neatly together. The FILE BOX 
stands alone with all twelve issues intact! Line them up by year on your 
bookshelf and always have 
a wealth of do-it-yourself 
information at your fingertips. 

With every order you 
will receive FREE self- 
adhesive labels covering the 
years 1975 through 1984. 

Peel off the year required 
and place on appropriate 
PM File Box. Turn the 
File Box any way you 
choose. Place the year on 
the side that’s convenient 
for you. Expose all the 
magazines on the shelf, or 
keep the solid side in view. 

It's your choice! Either way 
you'll have a valuable, 
convenient and very 
attractive reference library. 



Price for 1 File Box, 
52.95 



Price for 2 File Boxes. 
$2,75 each 

Price for 3 or more 
File Boxes, $2.50 each 



Prj^EMT MnJwnlC » * puhlminn if Elnm KMHhn. * the )E*fBT DOSmUTOf 




^Add moisture 
to reduce 
heat bills 




Proper indoor relahve humidify depend s 
on outdoor temperature. The humtdistat on 
a power humidifier maintains proper level, 

I f your thermostat is lowered to 68* 
F. to cut heat costs and you find 
yourself ivti iiJK. LIll* hi>u?ie air 
may be too dry. In other words, the 
relative humidity may be too low* 
This is a Common problem during 
the heating season when cold out- » 
door air is brought inside and heat- 
ed. As the ai r 33 heated, Us moisture- 
holciriif^ capacity increases greatly 
and it extracts moisture from any 
available source, including your 
skin. When you feel cold, you're ac- 
tually experiencing excessive evap- 
oration of skin moisture. 

Adding moisture to the air by 
means of :i humidifier lets you lower 
your thermostat and still feel com- 
fortably The ideal relative indoor 
humidity level depends on the out- 
door temperature, as shown ill the 
chart below. When the outdoor tem- 
perature is 4P r F, ? for example, you 
should maintain the indoor relative 
humidity ot 4f> percent. Without ad- 
ditional humidification, however, in- 
door humidity at the same outdoor 
temperature ranges from only 2 to 
36 percent, if your thermostat is set 
at 68* F, For the free booklet. Hu ■ 
midifieativn write; Research 

Product? Corp.* Madison, Wis. 
53701. BW 



WHEN OUTDOOR 
TEMPERATURE 15 


RELATIVE HUMIDITY 
SHOULD BE 


4F F 


45% 


30* f 


40% 


20* F 


3&% 


IF F 


3 0% 


0” F 


25% 


■IF F 


20% 


-2FF 


15% 




™rn Vour 

HMBER iDfig 

CASH! 



Goes 
right to 
the TREES! 



The only ONE-MAN 
PORTABLE SAWMIli 
Of Its Mod 
In tin world ... . 

. and still worth} 1 of its 50 Year 
reputation for turning out accurately 
ait lumber at a LQW-COSTf 

Yes, if i ou'i^ needing ffiod. high-quality lumber 
don 'l lei today's inflated lumber prices slop your 
imported! building projects Me Ehe flclsaw right 
to the tree and urns on foot-after-fooi of smooth. 
tnw-CUt lumber . . . even beginners get excellent 
result. For power use your tractor PTO or oilier 

E , diesel or electric uni! as small as 25- HR Our 
ory-dtftci selling keeps she price low. and con- 
veniem rime payments may be arranged 
And the Bel taw can tarn you EXTRA CASHS 
Just one man (no ere* needed.) can easily saw 
enough on weekends tt SAV'E hundreds of dollars 
over high lumberyard prices Bui you can also 
CuKOm Saw for others or sell she lumber produced 
from your timber ard EARN excellent Cash 
income — with a Bdsav Lhe choice is YOl'RS. Ami 
when YOU m the Boss \W pick the hours to work 
and ALL Ehe Profits go in YOLK pockets. 



Send TODAY for FREE BOOKLET! 




Juti mjii CQLpon fitr V/oar- 1 7 o Sou 1 
fumbtr" Hatklefafud mmpleiefatR 
m ripw jUrn Saitmitt. Send io 



Bflljw Oh Man SiwmilS 

flwrf 

— t trny. MD 6412Q 




So tiNfedH fifht rtfl# iVn 'etemw* mW (WT tw raw 

MMt 

ADDRESS 

CITY 

STATE IIP 



Thtra li NO ONkullon anil 
NO 5aJisman Will Call 1 



PHOTO 
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Bag your enlarger 




Protect your enlarger am! its 
optical system from dust particles 
with a plastic garment bag dipped 
around it . — Mike Flake 

Up against the wall 




The 26-inch, four- way stretch 
cords available at auto stores ran 
secure developing trays tin a wall 
or table. — E,V. Re if net 



Double the room 




A coupling ring will join two 
lenses together so they 1 ] l fit more 
easily in a bar?. Cement two rear 
lens caps back to back with epoxy, 
then wrap electrical tape around 
the joint . — Clinton G r Meier 
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Ferry tea from cartridges 



You can safely store a hobby knife 
anti a selection of blades in a 
^crap piece of plastic foam* 

— Ken Paftemton 

Substitute die 



When yuu don't have a die U> 
restore battered threads cm a bolt 
or screw, you can fils or saw a Few 
radial grooves in a nut of match- 
ing inside diameter and thread 
count and use it as a die. Heat the 
nut to dull red. Sprinkle the 
threads several times with gran- 
ulated sugar until the sugar 
burns. This produces a very hard 
surface, similar to c a se harden - 
mg — Hurry Miller 



GENERATE YOUR OWN ELECTRICITY! 



BUILD A WINDMILL FOR UNDER $1,000. 



ACTUALLY REVERSES ELECTRIC METER! 

Il's true. When I he ^ir^mlll generates more electricity Iban you consume, the utility meief 
wkll rnw% In revere*, In eiFect. yOL> wOul-d be selling electricity go (he gtklkiy How's lhat for 
t^hllng back? 

EASY TO ASSEMBLE PLANS. 

i OP-page manual guides you siap-by-step in building your own wind- 
tUI I From ou r tested tjluepnnsis. Virtually si I parts can be Found locally. 
you Siive by supplying spare lime labor. Or. we can call you some qr 
ill parts or ev#n Ibe completely assembled windmill 



Name 



Vm ready to FIGHT BACK! Send me: 

□ CoffifHSlfl piftfrs and iwcage manual io build my own 
windmill — S- 59 .Q 0 

U Pad tilled informal Ion Kit ■— J5.00 

01 Assembled windmill machine and blades 

(less pole qf cour&ek — 13600 . 

□ Check enclosed □ VISA □ MC 



. Exp. Pate_ 



Address 



VI flesidenm ado 3% Mies tju< 

Ofcp and man io fight back. Oept f-ih. 

Das t B 2 , Windier, Vt. 05089 



If you are a huntor or know some- 
one who is, you'll have little diffi- 
culty accumulating a supply of 
empty cartridges, You c^in use 
them as ferrules for smnl3 1 shop- 
made hand tools, such as this 
chisel - — Boh Berger 



Hobby-knife holder 



Wind power is a practical low cost energy eHematiYfi (has could save yog inousands — 
even supply all your filed nekly. Efficient 2 KW machine generates 2,000 wall*, 
ABSOLUT EL V EFtEE. WG balteries; plug! into tlQV oglleL 



A GOOD SITE SUPPLIES 100% OF YOUR ELECTRICITY HEEDS! 

II you live in The nortnnm stales and can see an gnobainjctetf view oM -2 mile*, chances 
are that you nave a good windmill site: a i Drugs r view would indicate an excellent site 



NOW! 



< Strip 4 

nSandf*^ 

^ in one operation 'i 



MERIT MINI- STRIPPERS ELIMINATE HAND SANDING 



Nwergogps&of damage s^rfiact ^places 
sa-ndpar^ , wire brushes. wim steppers and 
MbO wgTraRtfi Wuij-SnpjWf J" * r uo^ry 
llap wtsCiH madti 0< btavyduly industrial s&m- 
sive cloth ie J«teafiy t, 4 ” pF^ g- drul Petted For 
stripping and sand^g woodwork, satri and 
lumilaiTP Assume pmpnr surf^cct preparation 
KsenUai io a good rofcnisrimg jpc 

ME A FT A 0 AASIVE PRODUCTS, FNC. D*pt PM 2 Qi W Mangle Compton, CA 



3 Wht«l Kit, Only S 8 9S 

- Q Minl-Slrippet Kil ton I ai ns 

3 vowels $ 8.39 in Fine, medium 
Hftd l.:'i5phh Order -by mail Ad*? 
&1 00 1 C* postage and ri^ruJFing 
^ U FREE tuli color earning. i 
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WORKSHOP MINICOURSE 

TWO MORE SPECIAL TOOLS 



To lift ■ burled lull the "cat s paw" nail 
puller Is positioned et ghown and struck 
firmly with m hammer. The tool causes 
tome damage to the surround ing. wood, so 
use It only for rough carpentry chores. 

L ast month, we discussed two 
tools that have been around a 
while, yet are ^new pl to many work- 
shopperE— the brad pusher and the 
French joiner's hammer. The same 
is true for the tools shown here. 

The ‘cars paw’ 

This tool 1 ? name, obviously* is 
derived from its shape- It's a nail 
puller that's used on carpentry 
projects— not for removing driven 
nails from cabinets and the like. In 
fact, it's generally used to make 
framing changes in house carpen- 
try. Homeowners will find it useful 
for home-improvement projects. 

To use it. position the work end of 
the tool so that its daws will dig into 
the wood beneath the nail head and 
straddle the shank below. Once it's 
firmly embedded beneath the nail- 
head. use the puller alone to raise 
the nail- Then remove the nail con- 
ventionally, with a hammer claw 
and a fulcrum block (if necessary]. 
Since a nail puller of this type 



&uShi*hM 



When the nallhead It lifted slightly, stop 
hammering. Then UK the puller alone to 
raise the head enough for conventional 
hammer daws to get beneath the nail. Thla 
method will mlnlmlie damage to wood. 

damages only the surface of the 
stock, lumber can be reused in most 
instances (for example, framing). 
However, don't drive new nails 
through holes left by old nails. Repo- 
sition your board and start nails into 
solid wood. 

Cabinet scrapers 

Chances are your hardware store 
no longer stocks these tools. You can 
order them from many craftsmen- 
s up ply houses. Woodcraft Supply 
Corp r , 313 Montvale Ave„ h Woburn. 
Mass, 01883, offers three versions: 
goose nec k . $2.55 ; eon vex* concave . 
$£.40; and straight. $1.75 (all prices 
include postages 

In use. a cabinet scraper is held 
between thumbs and index fingers, 
as shown, and the blade is literally 
dragged across the board's surface. 
More often than nut* the tool is used 
with a pulling action, but it is per- 



ftUUNL^H gSt 



Hokf the scraper between thumbs and 
Index fmgers as shown and use with either 
a pulling or pushing motion. Properly used, 
a cabinet scraper eliminates a groat deal of 
sanding with abrasive grit paper. 

fectly acceptable to use a pushing 
motion. In fact, the task at hand 
often dictates such action. 

The important point is that a 
sharp, well-burnished cabinet scrap- 
er Loaves a very smooth surface. If 
it's used properly. I estimate it will 
eliminate about 75 percent of your 
sanding. Since sandpaper is expen- 
sive these days, the tool can quickly 
become a favorite. 

1 use my scraper frequently, espe- 
cially in those difficult-to-sand area^ 
where grains merge from perpendic- 
ular directions. For example, if you 
use sandpaper to sand a butt joint 
between stile and rail, you'll get 
scratches across the grain of the sec- 
ond piece when sanding the first 
(with the grain). Using a cabinet 
scraper* you can start at the joint 
and avoid scratches. 

If you deride to use a scraper. it T a 
important to master the burnishing 
operation shown here. Since the 
wire edge formed by burnishing does 
the cutting and smoothing, it’s es- 
sential that you keep this edge on 
your scraper, VM 






■ fihll*U£4? 



The b*vt way to sharpen a scraper is lo whet It; than, use a burnishing tmri to finish the 
edge. The bum Lifting creates the wire edge, or curl that doe* me actual icraplng. 



BY 

HARRY 

WICKS 
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THIS PRO KEY J fwi j/ofli 

MACHINE IS ^^LSVSJJK.* 
YOURS TO KEEP! iT wiErv irllft pair taratof. 

Find flut ill about HI Send lor FREE Ftcti TODAY! 

Juil All In and mail coupon Mm car o//Cf/ 
srnd prolCJrdJ la rrirhv full information " ffSn jf i 

and dtlaiK by rriurn null. DQFTTQDAy* COUPU/V! 



ir*ym 

BELSAW INSTITUTE 



RUSH COUPON TODAY 

FOR THIS FACT-FILLED 



0 EL SAW INSTITUTE, V02J flELJJ BUJLDINQ A 
KANSAS CITY, MISSOURI W1Y1 { f 

V ES. ptea&e send me m PflEf txxrtitf Mr ’■ ... 
Gives lull aboul finnmg my own bu*m«& in 
Locksmiihiiti I mider^'a^d mere is to obiigalxKi 
and Ml no artsma?! *»n can 



"1 opened my own business, ■ypare 
lime, seven months after I enrolled and 
made a profit of ibefitM week " 

J 7 , d. liWlfffW, CflfanMfa 



Tali i h aw pfl-u iwhChfsf 
tram no be pout bpa hist 
m a piflfilabft 5ffirel*me 
pr futllimi huiine-ii H 
jau- tpn hJI cwleEt 
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"No more hard, muEy work for me 
Now | have my own busmevs and wilh 
hardly uny enorl T average uouird VO 
a duy Than ki few my new ^.tart in lif cJ* 
tan WdlLrr Prtzhurd, Attibumti 



Hundreds ot Belsaw framed men 
have succeeded in tlris lascinaiing 
and highly profiLahte field . . , 









^5 energy-saving tips 
from PM readers 



Attic fpn lou v«rs 




After installtng^ attic insulation and 
seating our fold-upattic stairs, I was 
sure that my gas bill would drop. To 
my chagrin, the next month's bill 
was $5 more than usual. My wife and 
! were standing by the thermostat in 
the hallway, when she noticed 
smoke from my ciparet spiraling up 
through the louvers in our fan and 
into the attic. Looking down at the 
fan from the attic, I saw Vi-in.-wide 
cracks around every louver. Each 
crack served as a flue to draw heat 
into the attic and cold air off the 
floor over the thermostat. 

To seal the louvers, 1 bought some 
V*4ft--thick rigid polystyrene and a 
roll of 2 -in .-wide duct tape. 1 cut the 
polystyrene to fit inside the lou- 
vered frame and secured the edges 
with duct tape. Alsu important, I put 
a strip of duct tape across the fan 
switch- The polystyrene matched 
our white, textured ceiling perfect- 
ly. 

Our next gas bill showed a $19 
decrease. Our yearly savings have 
been over $ 120 . — Lawrence A. Stuck , 
Marietta, Ga. 



Patio-door insulation 




4 " GATT 
tXSULATIOto 



i EAVY DUTY 
STAPLE , 



!>UCT 

7APa 



1 * 3 ", 
WOOD 



Tr-i: , -■ 






1 1 A I CORNER 
I 1 4 REQp/l 



\-XiP,Kf H orace 
70 SUIT 

MQLDEWG ■; Jt REDD. I 



3 - -Mil. 

POLYSTHYLENIE 



To minimize heat loss and cold-air 
infiltration through the sliding- 
glass patio door in my family room, 1 
made an insulation package that I 
install indoors each winter. It con- 
sists of fiberglass bait insulation, 
cut to fit the height of the door. J 
tape each piece to the adjoining one. 
The result is a large piece of insula- 
tion that covers the entire door. 1 
fasten it around the edge of the door 
frame with a staple gun. With the 
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insulation in place. J coverthe entire 
door with a sheet of 3-mil polyethyl- 
ene, Then 1 tape the plastic around 
the edges for an airtight fit. Mext J 
install a frame of l*3s joined with 
flat corner irons; 1 fasten the frame 
to the door trim with corner brac- 
es. 

Since my patio door faces north. 1 
don't lose any solar gain by blocking 
it — John D. Robert^ Liverpool, 
AW. 




To stop cold drafts from whistling 
under doors, 1 use a draft stopper. 
It's an 8-i n.- wide piece of fabric, 
slightly longer than door width. I 
sew the long edges together and one 
end cloyed. Then 1 partially fill the 
fabric with sand, and seam the other 
end, closed *— Elizabeth Mills , Ox- 
ford, Novo Scotia 



Kettle's on 




[ always leave my teakettle* filled 
with water, sitting on the pilot light 
of my gas range. It takes less time 
and energy to bring this pre warmed 
water to a boil- — CharUenc Tuck, 
San Diego, Cat\f. 

Shell shocking 

1 f you think nutshell? burn well C see 
Energy Saving Tips from FM Rend- 
ers, page 144 t Sept. 79), you should 
try coconut shells. They burn hotter 
and last longer. They burn for 5 to 10 
minutes and give off a blue-white 
flame that periodically flare? much 
like torch flame. If I could buy coco- 
nut shells by the truckload, I would 
be able to stop burning wood perma- 
nently. — John W\ fJicen, Newark. 
Del. 



STil/t yew *W*TW BTOTTy-Mving ideas PH wril 
pay for wcti pufoferfiMJ tie*. indud* afetfch 
nr pheup if necessary, ms a stamped. wft- 
a0d«i5Bfld envelope tf yw warn unused material 
rflturrwcJ Send to Ewfly-Sawng, PepylAff Ma- 
eftani », 22* West 57W SI . N*# Verfi. N V 1»i9 
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Market Court is one of six patterns you can get m lS-ft.-wide, do-it-yourself carpet. 



Wall-to-wall 
carpet you 
can install 
yourself 

I nstalling wallto-vvall carpet used 
to be- a job loft strictly to pros. 
Now a carpet collection called the 
Sculpt tired Touch is scared for do-it- 
yourself installation. Made by Arm- 
strong World Industries Inc., the 




1 flun a crsyqrt or chalk line around the 
room 1 # perimeter; mark floor and wall. 




3 Press carpel firmly inlo floor-wall 
joint to transfer chalk marks, then cut. 



carpet conics in 12-ft.-wide l oils and 
costs under S13 per yd. 

The carpel is 10D-peroent nylon 
and comes with its own foam back- 
ing, so you don't have to buy extra 
padding; The backing has improved 
resistance to era-king and crum- 
bling, It also resists mold and mil- 
dew, so you can install the carpet in 
a basement or over a concrete slab. 
The only installation tools you need 
are double-faced adhesive tape, 
shears, and crayon or chalk. 

The LO embossed patterns offered 
include, among others; a basket 
weave brick* an octagon look, a wood 
parquet and three medallion 
designs. Each pattern comes in a 
variety of colors.— RS, 




2 Roll the carpel onto I he floor,' allow fi few 
inches o( excess 10 run up the wall. 




4 Use double-face rape at Beams and 
doors to ensure that ihe carpet clays flat. 
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Catalog 



Please send: me your \9&2 
catalog. I enclose Si 00 {for 
thud class postage) or $2 ,00 
(for first class postage). 



am I* s 



cuy/StoiB'iip code 

Th* Woodwork*!# 1 Slot* Dap!, Tffli 

ilftO] TndUfttrlaiBlTa Eogeis. KS M37 A 






4 handy items to 
make for your home 



Spend a pleasant afternoon in the shop with any one of these 
projects and we bet you'll soon return to make the others. 



F ew workshop products provide aa 
much satisfaction as those which 
yon use in your home. Here are four 
projects that are sure to be popular 
with the entire family. 

The first item is a puzzle which is 
great fun when you're looking for a 
challenge. The other three items— 
an antique model quilt rack, king- 
size salt and pepper shakers and a 
Cor inn carving board for the kitclv 
en— are more functional projects. 



1 Puzzle cubes 

The object of the puzzle (caption, far 
right) sounds easy, RutiCs probably 
easier to make the puzzle and let the 
teen-agers in your home figure it 
out, 

Cut the hardwood cubes slightly 
larger than 1'4 in. square. Then true 
them up as shown in the photo (near 
right). Choose four contrasting ve- 
neers and fill in their names in the 
drawing chart. The chart gives the 
number of 2-in. squares of each 
veneer needed to glue up all sides of 
the four cubes, 

Mark the cubes according to the 
four diagrams in the drawing. Imag- 
ine that the diagrams fold down 
around the cube, Then mark the 
back of each veneer square accord- 




To create square cubes, hold Them In a 
place of angle Iron secured In a lathe tool- 
peat. Use medium-grit paper on faceplate. 



Use C -Clamp* and two pieces of particle- 
board to glue veneers, Paper between Ihe 
board and veneer will prevent sticking. 
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Display rwlrloom quilts an this handsome 
hardwood model o4 antique quin rack. 




Alter sanding the aides and shaping the 
tops end the feet as shown here, the leei 
may be trimmed to their final size. 





ing to its letter designation in the 
chart. Match these letters, face to 
face, as you glue the veneers to the 
cubes. Use the gluing process shown 
in the photo on page 66, After the 
glue has set, trim away excess 
veneer with a sharp knife. 

Make the puzzle-cube rack accord- 
ing to the dimensions shown in the 
drawing on page 66. The rods can be 
stainless steel or dowels, but I prefer 
the warm color of brass. 

Both cubes and rack may be fin- 
ished with three ccats of polyure- 
thane varnish- For a superior finish, 
rub the first and second coats lightly 
with steel wool before applying the 
final coat . — Kenneth Welle 



be wider than 14 in.; the smallest 
rack base wouldn't be much less 

than 9 in. 

The design of the turning details 
on the bars and uprights has been 
left up to you. For the site of base 
and top given in the grid drawing, 
the bars and uprights should be cut 
from 1-i n,-sq, stock, 26 in. long. When 
turning, try to leave a minimum 
diameter of V* in. 

For all uprights and bars, turn 
tenons to a ^-in. diameter, in. 
long, at both ends. On the original 
antiques, the bars usually join the 
uprights in a section left square on 
the upright (leg). 

The lower bar joins the uprights 3 
to 4 in. below the upright center 
point. The uppermost bar joins the 
arcs, and the other two bars join 
uprights 3 to 4 in. below the upright 
joint with the arc, 

After the pieces are completed, 
test-fit all the parts together. If 
you’re satisfied with the fit, disas- 
semble and apply carpe nter's glue to 
all joints and clamp them as shown 
in lower right photo on this page. If 
any glue squeezes out, be sure to 
wipe it off promptly with a damp 

(Wmsc .tvfrtjo jjajjfl , \58} 



Using grid to sen be m partem, cut out two 
slightly oversized feet with a situ saw. 



After tHt-fltllng all parts of the rack, add 
glue to all joints and clamp as shown. 
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2 Quilt rack 

If you're a do-it-yourself kind of 
craftsman, this is an ideal project for 
you. The grid drawing' provides the 
information you need to scribe pat- 
terns for cutting the tops and the 
bases for an average-size quilt rack. 
The overall size of the parts can be 
changed by simply giving the 
squares larger or smaller values, 
according to your needs. In practice, 
the base of the largest rack wouldn't 



To mike top*, out a disc to size and com- 
plete detail work on lath*. Then cot disc In 
two and cut out centers to form area. 



Shape the ben and upright* on your lath* 
according, to a pattern of your own design. 




r 




Build PM's 
Loudmouth 
sound-effects 
machine 



The Loudmouth will whistle, 
chug, tweet, screech and 
pop — but it may not make 
you a popular neighbor! 



by Walter Sikonowiz 



M ention sound effects to most 
people and you will probably 
conjure up images like the flapping 
qf sheet metal (for thunder) or the 
slapping of inverted coconuts 
against a board (for horse hooves). 

But today's sound effects, like 
almost everything else, have been 
revolutionised by electronic tech- 
nology. In fact, it is now possible, 
thanks to the integrated-circuit (EC) 
designer* et Texas Instruments, to 
build your own sound-effects gener- 
ator using only one IC, Not only will 
you be able to generate everyday 
sounds, such as the shriek of a siren 
or the deafening blast of an explo- 
sion, but you can also produce 
unearthly sounds like the zap of n 
phttaor gun or the gurgling warble of 
a flying saucer. 

Sounding out the circuit 

To get an idea of how the sound- 
effects generator works, examine 
the schematic diagram. JCL a type 
SN76477, 28-pin integrated circuit* 
is a very complicated device, but the 
overall circuit of the generator re- 
mains relatively simple. The easiest 
way to understand this circuit is by 
considering the various controls one 
by one. 

Trigger switch S2 is used to ini- 
tiate momentary sounds. Potenti- 



ometer RIO controls the length of 
time necessary for the sound to 
build up to maximum volume from 
zero* This period is known as the 
attack time of the note. For exam- 
ple, the clarinet's attack time is 
about 50 milliseconds, while that of 
the tuba is a much longer 400 milli- 
seconds. 

Two other equally important 
characteristics of a sound pulse are 
its sustain and decay times — the 
former controlled by potentiometer 
R14 and the latter by R12* Sustain 
time is simply the interval during 
which the sound remains at a maxi- 
mum level, while the decay time 
specifies how long it takes the sound 
to fade back to zero. 

What happens * r hen you wish to 
generate a continuous, rather than 
momentary* sounds like a siren s 

wall? Ert such an instance, attack, 
sustain and decay are unimportant, 
since the sound is always Hh on. M So, 
wh en ge nerat i ng contt n uou s-ty pe 
sound a* you simply ignore the four 
controls mentioned above. 

For sounds of either type, pulse or 
continuous, pifcA is another charac- 
teristic of the utmost importance; it 
is controlled here by potentiometer 
R4. The difference between Big Ben 
and your alarm clock is largely one 
of pitch — not to mention volume. 




Simple printed -circuit board connects a 
newly designed integrated circuit la vari- 
ous twitches tor sound effects. 



Some sounds — in particular, sev- 
eral naturally occurring sounds— 
have no identifiable pitch. Instead, 
their vibrations are best character- 
ized as noixe — a collection of many 
frequencies (pitches) all vibrating 
together simultaneously. When gen- 
erating such sound*— and this in- 
cludes explosions, gunshots, ihe 
sound of the surf, pius others— you 
will need noise^control potentiome- 
ter R8. 

Getting back to pitched sound, 

fFftvasp r ittP fr- page 70} 
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[f you're looking for ideas to 
save time and money — while 
enjoying what youre doing — 
send away for PM‘s catalog 
immediately. 

We have plans for shop toots, 
boats, storage houses, campers 
Scuba tow, ACV, log splitter, air 
compressor. Smart ideas in 
furniture! Also dollhouses! 
Projects the whole family 
can enjoy. 

And best of all — we offer a 
special and unique service — 
photocopies of past PM articles. 




What's more, we tell you the 
year the projects were pub- 
lished. It may be as early as a 
1902 glider to a most recent 
1981 solar garden shed. You'll 
have fun just browsing through 
the approximately 900 different 
plans and projects. Voull find 
our GREAT WORKSHOP series 
listed. Also our SHOP MINI- 
COURSES. Timely energy-saving 
ideas! YouH see it all in our new 

POPULAR MECHANICS PLANS 
AND IDEAS CATALOG. 

Prtc* S1.00 






SEND KM YOUR CATALOG TODAY! 

Send Your Name and Address with Check or Money Order to 
Popular Mechanics, Box 1014, Radio City Station, New York, N.Y. 10101 



PtjpuLw li ipuiatifcaci of H«nl a Itrictam THE HEAR5T C. OB FQ RATION 



LOUDMOUTH BUILDING AIDS 



BUILD PH'S LOUDMOUTH 

Cponfifluod jrcm page 66} 




Schematic (above) shows proper orJcnialLon of Loudmouth * parts. Tamplate find 
component-side view (below) can help you io fashion a prknled-clrcult board. 



N.C, 



R ' I 






7G47? 




Tpfl4 TQR£ tOHli 



there are times when it is conve- 
nient to vary the pitch automatical- 
ly. A familiar example is the musical 
effect called tremolo* in which the 
pitch is cyclically shifted up and 
down a small amount, at a rata of 
about six cycles per second* This 
adds a pleasant flutter that imparts 
extra "warmth" to the sound. Fre- 
quency sweeps of this type can be 
accomplished with the aid of speed 
potentiometer R6, which controls 
how fast the pitch (selected by R4) is 
swept up and down. 

Next we come to Mode switch S3. 
This is an important control that 
coordinates the effects of all the oth- 
er controls mentioned so far. Modes 
1, 2 and 3 produce sound pulses that, 
after triggering by S2, last for a time 
interval determined by the settings 
of RIO, RlSand RU. Mode l is noise 
baaed , Mode 2 produces a pitched 
sound, and in Mode 3 the pitched 
sound is swept* Modes 4 d 5 and 8 
yield continuous sound output. 
Mode 4 supplies pure noise. Mode 5 
yields a combination of noise and 
pitched sound, and Mode 8 is based 
on a tone whose pitch is swept* 
Diodes D1 through DU serve as 
switching devices. Note that the 
horizontal and vertical lines of the 
grid in which the diodes are situated 
do not connect together. Each diode 
connects to one horizontal line and 
one vertical line. 

Potentiometer R2 is the volume 
control. The signal from R2 is cou- 
pled through capacitor C3 to the 

fftfoase turn to gage 72) 

PARTS UST— LOUDMOUTH 

SI— Cattery. 9 v.d.c 

Cl — lOOnda. electrolytic, i& ¥ of tegh* 

C2 — T-nrfcL capacitor, Mfanw eftse 
CJ— 1-mM ISpAetof, rrtylir 
CA — DI-mM Mpaefty, mylar 
CS — cappatoi, mylar 
GS— 200-M Mpacttor, !Bfy?ty?an* 

C7, C9- wpecflof, mylar 

01 ttoflugh DU-1IM914 diwtfl 

IC1 — Sciurwl generator. typ* |cw Radio SP«* 

Z75-ira5j 
Jl— Pnowjack 

HI— £*7K) tmt star 

R2 — 5,000-bfYlt polftw J j n ftM flf, $u6a taper 

RJ— EiOM-ofim I 22 K| WiSiW 

R*. R*. M— i meg. pdefiftoromw, Bud* tape* 

US— aa,«JOO^m (33K) rms fc* 

Hr. Hit— 1 ( 10W) iwmm 

W— BiaHHjfwn raaal&r 

Mil. H14— £.m#g. Jrftoir EApff 

fits— 10 , 000 -Ohm flOKJ nni&tx 
His— TSO.HMKJiwn I1SDK) reeifltw 
Jnt-S.ttttam [39f<h rwBltx 
HIT— lO.OOOtXim f i£Kl rosis*>. i* ujierence 
H1|— 1 lOOD-ghm |]1 WO MW, S* icieranc# 

*1-5 p*t t-W 

*3— swrtcJx mom^rttry conlici and rxxmeJ*,' 
deafi 

Sd— Swflell, O-pHriifift. ln^la^pula roflafy sfylfl 
l#ee. — Cea*, -baflery heide; wine, knobs 1C sodurf 
'Ail imtsAn n in%. »war! unless olnem*te ncH ed 
An and dolled pnaiedneircwri board. eoovMa wtih 

uwjvrtmi, « flV 0 'iat *3 biorn Lertroqraefiis: lea, Bsk 537. 
Aiium. H-Y. 13MI. -Sp«ffV tuna (‘to. SEG-tt, 15, Z5 in mo- 
U.a. and Caned* Jer add If. SO he p^ippo 

*fid harnflingL New V«k State reudenra ^4 *25* m 
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FREE Orafllng Aptitude Test 
You Grade Yourself I 

Discover if you have abSEiiy 
for drafline ^ Btnd for free 
Aptitude Tcsi plus Drafting 
"Career Kit/“ No co^t or obli- 
gallon! No salesman will call. Drafting require 
PO Special drawing skill or technical ability. 
Everything you need supplied with course — 
plus easy-io-folldw, step-by-step te»otB and per- 
sona] guidance from cur imiructors L 

READ WHAT 2 OP CHJft BEST STUDENTS SAY) 

W* an* proud of these fommim »nt lo 
by aludantt wJien wb «aKod Uiem lo 
our couth. They may of may ngi he typical, 
but show what cm ha dan* by those who 
sot (heir gca's til oh one so altar whal they 
want, 



“mwm Be a 
DRAFTER! 



3 BIG DRAFTING KITS 
INCLUDED WITH COURSE 

When you rraro al home 
with us lor a job in Drafting 



[■ addition lo jour ful taunt of Inurac* 
llflflh IruLdlnf. kklfe r ippplemr Jilpl ifitbpohl 
mwd ^rwRil famdllng, von gee ihii beau- 
tiful drafting outfit Iliac include* iiurjj. 

fldjusLabJt csLc-crtp dr&hsJig ifibS^ with hc«rd. 
drafting took— including T-square- piper, 
tit pliLi, vjluahk drawing trlanglri, Lead 
holders, sharpener and qual- 
ity tbeel pjecuJcn dewing 
JmlPtfHnu Ml siEtTifllve lined 



TRAIN AT HOttEf 

For “ipare-i jnfiHt" Mtfdft, IhcrrS no 
place like h amt* No Khodulci, no 
lime tasi going Lo el as* or "gating 
ready." Everything it always B i 
your fingertips Go at jour own 
paci Learn more FASTER. 
Deems 



use you're a ’’c^h cf one" 1 

flu Inin * Cirvif Wliira Pay Hit Bern GOING UPl 

Salary 1 for draftsmen climbed 23% durjng I he ,1 y«iT4 
from 1973 to 1976. according lo 1977 survey of 
12.000 draftsmen by AmerKin Inslitute for Design A 
Drifting, Graduation from this so*irM dee* not insure 
lIlAE you will get a job. To find Out bow mir graduates 
Nava ds^ne. tend for our job placement r«cfnd- And 
bee* UK opfxuluiutirj. vaiy frrwn one ufli to islolher, 
cheelc the job markcl in your area and see bo* mmy 
jobs are available in 1 he field of drafting. 

UUIH coupon FOfl FREE "fUUflTrift CAREER KTf" 



Ijpnn Nprn.nn 



flratlsnrjft 



I kiffl 



Srtnrt nr 



(irli 



hHR£i UP TED HDD JL WEEK Tftt lM-ng I pamf 
Trnm mm Anvnpn £eftwi OffWflfl ?n»liC -na to 
■era irtOf[Kro«nriy I am nr* in issutaht irchrteci af 
5'jrrur-: Otutoprurt frmputj, and imJui tf Ip i?K i 
The Hurt* m vary Mjrtu! in mi 

Mr, Capliad Unttj 

Honr Amfiicin School of Dr*HlAg 

^ Campus Dr, DflH. PBQCI Newport Bearn CA 9?660 



C-aor BfQahbjra, Cinn in DraRing 
i«i* on oppoHka'iffi*i in draftvw ana I 
Efim*.. piLra, Mil^bc# S-wij Drafting miPunwr 
ErtfYVUne Mm lm* and without 

MML COUPON TODAY 



iff-peckM with rnwi,lng 
to h-#n at aotrm in apv* 



WriHffWlI ttO * f .V*Jp f wfu-il 



HQATR AMERICAN SCHOOL OF DMFTTflfG, Oept PBOCl 
4 m C*n>iui5 Hr hwwrt Bach. CA 3266Q 

RtlH IplltuDf ftflt fend draltincj oravr ME.. .ALL RUE 
HD uHiffliv! Hill cm, CHIC* tan for Gl nr V* G, 

PHM£ AGE . 

ADDRESS 

jETV STATt 



SOTZ MONSTER MAUL 






OUR 25th 
YEAR 



Soli CorporoNo h, 1 S449 Statlo n Ed., Columbia Station, OH 4402G 



DELIVERED 



$ 24.95 



SPECIFICATIONS 



W^tghf Head-12 lb (Total 

weight 15 lb.} 

Construction Hi$rvcaH3on steel 

head, hardened edge 
High strength steel 
handle. 

CJuarantee I- YE AH T RtAL OFf Eft 
+ lO yeors agcNnst 
failure. 

Price S19.95 Factory pickup. 

524.95 Delvered to vaur door 

VISA or MASTERCARD J^USH DSiDIzIyS 
CALL TOLL FREE WO^-9 5^2 
inskle Ohio V2X*2&y 5021 
SEND CHECK OS MONEY ORDER 
SOfiY No C-OD. P s 



• Splits most logrj n one Hck -won't 
stick, 

• fsto struggling felttrg heavy logs, up 
la high priced pew ef seXiiters 

• Drop ’em. saw ’em stand 'em up, 
and split r em! 

• Forget about bsr. stock, or flying 
wedges- 

*Hq gasoline, ro set-up, no take- 
down 

■ No wooden handles to replace 

■ No gimmicks. Just simple physics! 
We af 5ott hove been making the 

same quiet offer fen years; Try a 
Monster Miaul at our rlsW Within one 
year, if you dOn r t think iTs the fostesf. 
lepst tiring method at splitting fire* 
wood, let us know, and we vM gve 
you youi money bock, including 
shipping ... Pus, ITs guaranteed 
against failure tar YD years. 




MAKE BIG MONEY 

selling 

SENSATIONAL 
SEAMLESS SPRAY 




PACE 1- COAT 
ROOF CARE 
SAVES 
CUSTOMERS 
THOUSANDS! 



ONE 



AVERAGE 
SALE 
or more! 



RAYS *1,000 , 

Sprir - tht Fin, 
■romp - Mvini la ™p*n 
rooti — ik Emtinc bij imicihtr 
»lvt hr m*n with K llpflli 
IH^t ill m»lhlf nincf pru^ctl- 
■ninj wha E AMI iold ftny 
■hi rrz bileri 1 With Fit* i wt 

coil mu I hWN KhKll 

mtuil. pliPll, l. + "!l Mpl n| cln 
rtri bpw Ip tm iNnutkftd) 
do-ll kr 1 an tatf t*pa\n, unn| 
thirr cpsi mtn inti Sitfekii 
Scrj-p ifjLiip-minl ■■ lymUh 
Fr*t. Ihfty npiu whtRPpmcl 
1*4 lillUlili n-'lh |ut? E coal 
ff-p- cpilly TflrfitiE soninctor 
N« Mlm CJnc «mrjgc ffftrf 
PM Itfu St .WO V me**' fllC 
SALES, ElP G iPfCOWE TOH TOJi 



PACE “LIVE SELLING” 
CLOSES BIG SALES IN 
YOUR OWN COMMUNITY 

In |ut? 3 minute*. pur tuilomor proves la 
him** If haw Puce I-emIsc* work, Willi our 
LIVE SELLING dtmanitratlan. he gut) * hoi* in 
a itmpEti r c of f* It, th*n bruihei on Stamltti 
Spray For Ih* feet 3-mlnyte r*p*h\ You lake 
Pice LIVE SELLING to any bif building In jvOur 
community — hp*plt*t*, wa^eTiousea r factorie* 
every piece that h*i in old roof. See how 
U*t your convincing prq&r make* the ia!« and 
your blf (QRimJfilont And FAjCL'I huln(#nin» 
ftallcy provtdlnf confftwou* product serWe* \% 
your flnil cllne h#rF PLUS, the fa1| uulnf.* they 
car'* ptAi up. £«« foe yoursafr h&w fa*t you ten 
be In P*C* blf-iJl* tarninfif Mill th* coupon 
for quiet- free infecmail-pn 



1 SALE 


PAID 


thUlM 

1 * 

Cut Oethl*F| 


£ 


»,UM0 

IB 


o 


Ait Wills 




bo 

jfrhn Niptar 


£ 



SHOW YOU HOW 
MAKE $ 1,000 A 



IU 

Si T0 1 

WEEK PflRf TIME! 
tmM a FREE FACTS BY MAIL 
Sja ffil NO SALESMAN WILL CALL | 

MAIL COUPON NOW 



I Si ch ffpiii-i. Pipjidin? j p flk _ 

pace pfetmert. me. oepr- pu-i« w tfTTm I 

I lliE A Ihdiem, Ainu* CJly. Me HI 33 ’ 4pr ! 
I PLEASE RUSH BY NAIL iTI tNa lifti *taiit mih- 

I Ih| iif mpn^f with Pjq* I im unCrr np cb!i(i- I 
hue he uleimin win cell 
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eXDlCrSJO^ 
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Phaser gu 



K: has f*i affect cm a parUeiili/ stun d. CW ctoefcwrae CCW counceiTiocJiwae 

Tinea i^dicala poinler poartwn rtfsliva bo I he ■*» or a alardarti lZ hoi*r ctocH- 
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Siren 



motortmal 



Tablet above detail how 10 gel some amuilng sound effect! from 1h# Loudmouth . Simply 
kI your controls to correspond with the sound you wan!— and volte, everything from the 
Starship Enterprise's phasors 10 Ihfl sweat song o* sn electronic canary. 



BUILD PM'S LOUDMOUTH 

fCOfipnia'-ea Frorn page 7Q, 



some potentiometers have an audio 
taper, while others have a linear 
taper; do not confuse the two, 
Almost any kind of cabinet can he 
used. A commercially available alu- 
minum case was used for the proto- 
type, but a plastic or wood box would 
serve equally well, Any convenient 
layout of the controls can be used. 

The table contains a dozen sug- 
gested sound effects, and you should 
try these before going on to create 
sounds of your own. Listed in the 
table are approximate settings for 
each potentiometer, relative to the 
face 0 / a standard 12 ‘hour dock and 
relative to the extreme clockwise 
(cw) and counterclockwise (ccw) po- 
sitions of each pot. As the pictorial 
inset shows, the 12 o'clock position is 
upward if the cw and cew extremes 
are downward. (Note: The standard 
potentiometer rotates through an 
angle of about 270*,) 

A few sound effects require fur- 
ther comment. Set your amp for 
maximum volume when simulating 
a gunshot or explosion. To create the 
surf sound, you must also manipu- 
late the volume control; alternate 
peaking and diminishing of the vol- 
ume will mimic the crash and ebb of 
the surf on a beach. When simula- 
ting the prop plane or motorboat, 
you might want to cut your amp's 
high-end response with its treble 
control. This is not absolutely neces- 
sary. however* For the flying sau- 
cer. slowly rotate the pitch control 
back and forth between its 12 and 3 
o'clock positions. Finally, the sus- 
tained setting should, in most cases, 
be equal to or more clockwise than 
the attack setting for the beat pos- 
sible results, m 



input of an audio amplifier. For the 
most realism, especially with loud 
sounds like explosions and gun- 
shots, an amplifier rated at a mini- 
mum of 10 to 20 watts 13 recommend- 
ed- Battery B1 supplies nine volts; 
use either six AA cells in series or a 
9-v. transistor-radio battery of the 
alkaline type. (A standard 9-v. bat- 
tery will work, buv won J t last.) 

Putting sounds together 

Construction of the sound-effects 
generator is straightforward and 
should pose no problems, even for a 
beginner. The firat thing to do is 
choose a construction method; ei- 
ther perfboard or a printed circuit 
will do nicely. For those going the 
PC route, a complete pattern is sup- 
plied in this article. An etched and 
drilled PC board is also available by 
mail (see parts list*. Regardless of 
the method chosen, be certain to use 
only rosin-core solder and a low-heat 
(25 watts or less) soldering iron for 
the project. Acid-core solders are too 
corrosive* and a soldering gun is 
almost certain to damage delicate 
components. 

The use of a 28-pin socket for 1CI is 
strongly recommended. Be abso- 
lutely certain to orient all polarized 
devices correctly. This applies spe- 
cifically to I Cl, electrolytic capaci- 
tor Cl + the 11 diodes, the battery and 
all the potentiometers. Note, in the 
pictorial diagram accompanyingthe 
schematic, that the terminals of vol- 
ume control R2 are wired differently 
from those of the other six pots. 
From the parts list, you can see that 
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SYNTHETIC FUEL MADE FROM GRASS CLIPPINGS, WEEDS, CORN, ETC 



UUW THANBHYn UMIIUII 

Government officials predict gasoline will be priced at $2.50/gallort 
This means that a tankful of 20 gallons will cost you $50!! 

Beat High Fuel Costs! might come a lime m the near future c\mi. Our glaflt 0% * 11 inch tn 

This brand new technical achieve- lhal S flSO » ne dh9sel pa 0 «s. J 

_ J_, “ m?", ™ Wtau™?, unavailable at any price - because lha savings from one Idea will m 

w««!i i« £■< 2r» n ™ or strikes OPEC shuidowns, etc than pay for the enlire cost ol 

tor your car, truck and boat at a cost E-i t n boftk order ti todav 

ol under I2f a gallon. Hundreds of n'l n /L V =.nf ^ r« ° 06r " l0Qay 

television and radio stations as well powered still now <■ s 9 00( * 

as ow 1,000 newspapers worldwide 
carried this a muting news, You can, 
by combining grass clippings or 
weeds or corn — in fact any organic 
material — end water and distilling 
the mixture, obtain hundreds of gar- 
ions of high energy fuel. This is not to 
be confused with gaeohol which is a 
mixture of 00% gasoline and i0% 
alcohol — our unique method ol dis- 
tillation allows you to use the fuel 
directly In the tank of your car or 
truck. This new manual shows you 
how lo build a legal solar powered 
film for about S3ff worth of Joe ally 
available materials from your lumber- 
yard. Your fuel will cost you from 11c 
to i£i a gallon — compare that to the 

f ir Ices you are now paying lor gaso- 
Ine or diesel fuel, You don't have to 
be the victim of greedy oil companies 
or bad-lempered gas station atten- 
dants — you don't have to wail In lino 
lor hours to pay ridiculously high 
prices for luol — you don't have to 
worry about taking weekend drives 

Easy to Build! 

With our Sully do tailed plans and 
instructions you con build a solar 
powered still In about 7 -0 hours - ell 
you need ib a hammer, nails, 
screwdriver and pliers. Even if you're 
not handy, you can build this solar 
still by following our step-by-step 
directions - no technical language is 
used. We even show you how Id get 
government approval for your still 
dost of all la that the still is com- 
pletely solar powered — using the 
free ray a of the sun, With ims Suei you 
can run any car, truck, boat, lawn- 
mower, or motorcycle engine — our 
fuel can be used m place of leaded or 
unleaded gasoline — or in plnca of 
diesel fuel 



We've got i brand new book on 
HOW TO BUILD YOUR OWN 
ENERGY EFFICIENT HOME FOR 
*9,000. You'll get all the etag by 
step Instructions in clear non 
technical language. Witti about 
2-3 months of work and under 
*9,000 tor materials you can build 
a home easily worth $50,000- 
$60,000, 



Simple Carburetor 
Adjustment! 

we have & SIMPLE ADJUSTMENT 
Quids that shows you how lo make 
several adjustments en your c a rbu ra- 
ter %a that yoyr car er truck can use 
I h is new fuel efficiency No technical 
or mechanical knowledge is required 
- juai follow our easy instructions 
You can readjust the carburetor any- 
time to convert your engine back to 
using gasoline if you desire 

Other Energy Saving 
Bonks! 

We h&ve Iwo other very helpiul and 
timely books — the first BUILD A 
SOLAR POWERED HEATER shows 
you how to harness ihe sun's free 
energy to build a complete home 
heating system Rernsmber how high 
your luet bills were East winter — with 
this heater in place, you can heat 
your wsler and home for practically 
nothing Our step- by -step ins I ruc- 
tions show you now to build your 
solar neater for about £BO to £90 In 
locally available male na Is — il will 
take only aboul 10 to 12 hours to 
bu^d and no special tools are needed 
Our plans, will let anyone who can 
hammer a nan, build ims solar neater 
easily 

By spending under $100 tor pans, 
and investing 10-12 hours of your 
itme you can get * solar heating 
system that would be commercially 
available at a cost □! $2,500 to 
$3,0001 

Send for your copy row! 

Cur second book la 3,000 WAYS TO 
SAVE ON FUEL COSTS. In It H you'll 
learn how to save from $30 to $75 a 
month on your utility bills. You'll find 
over 3,000 different practical hints to 
make ybut home BLpor energy af 11- 



HOME TRIAL E COUPON 



ENERGY DEVELOPMENT * DEPT. VPM 

tox Ml* JmtML Tv 7t£)7 USA 

I'm fed gp with the energy crisis, high 
prices, OPEC, etc. — and I want to do 
something about It now — send me: 



□ MAKE FUEL INEXPENSIVELY 
manual and plans H£ 



D SIMPLE ADJUSTMENT 
guide + - . + 



D BUILD A SOLAR POWERED 
HEATER book I 



□ 3,000 WAYS TO SAVE ON FUEL 
COSTS book $19.9 



□ BUILD YOUR OWN HOME FOR 
$9,000 manual 119.95 



SAVE □ All 5 books 
(Save $25 00 r) . 



PJua&& send a check or money order. No 
COD's Wo pay p-o slags to ell M Alalaai. 

Add $2 per bonk f« ihlpnwif lo foreign 
cQumries. Add applicable tax. 

name r* - 



Beat Gas Rationing and 
Shortages! 

For the smell investment of about 
£40 for materials end a lew hours of 
work, you can beat the fuel crisis and 
have your Own ENERGY INDEPEN- 
DENCE from nqw on The lime wilt 
come when gasoline will be rationed 
and your allocation might only be S- 
IQ gallons a week tor less). Or mere 



[J I jii in 4 hurry - send everything by 
prignEy HUSH mail I v* enclosed m extra 
£2 oo to cover costs 

1 5 DAY MONEY-HACK GUARANTEE 

■E EntfQy Institute 








Asuper-sfick 
oil additive that works! 

There are lots of slick oils on the market, but we've 
found one that does what it promises. 



T ufoil ia an oil additive that con- 
tains polytetrafluorethylene, or 
FTFR PTFE ia not new. DuPont has 
been selling a form of it for years 
under the trade name of Teflon. Its 
basic property is glipperirie&s* 
whether it's coating a frying pan or 
a piston. But this 
very si ip peri ness 
is also part of 
PTFE's undoing in 
certain formula- 
tic ns. U p s very dif- 
ficult to keep it in 
dispersion or make 
it adhere to any 

surface. 

There are a 
number of oil addi- 
tives on the mar- 
ket that contain 
PTFE in one form 
or another, and 
moat of them don't 
work. Typically, 
the molecules of 
PTFE tend to ag- 
glomerate, forming clumps which 
drop out of dispersion and end up in 
your oil filter. Eventually, the filter 
and oil galleries clog and you have a 
major problem. 

According to the Tufoil people, 
their product doesn't do this. In 
1973 h a lubrication engineer, Frank- 
lin Reick, developed a way of making 
PTFE stay in colloidal dispersion 
indefinitely in motor oil. Normal 
PTFE oil additives start with parti- 
cles around LO micron in si?#. 
Keick's particles are less than 0.3 
micron in size. 

The difference is that Reick gives 
his PTFE particles a uniformly neg- 
ative charge, so they constantly 
repel each other. 

What does all this mean to you? 
Well, Tufoil is claimed to reduce 
omissions! improve performance, 
make starting easier and increase 
the life of your engine — while pick- 
ing up a couple of miles per gallon fe 



Pnrtned by 1h« PH Auto Ospl. 

T flirt; fteti Tiytof 



besides. We decided to put the recom- 
mended Tufoil treatment in our 
long-term Renault LeCar test vehi- 
cle. 

The Renault is hardly a slouch 
when it comes to fuel economy, even 
without Tufoil. It was already deliv- 



ering 33*9 mpg, in mostly highway 
driving. 

With this baseline firmly estab- 
lished, we changed the oil and filter, 
then added the 8-ounce bottle of 
Tufoil. Nothing happened for 200 
miles, then the fuel average sudden- 
ly went to 35.5 mpg and stayed 
there. According to the Tufoil peo- 
ple, the Renault's idle speed tikm* Id 
have increased because of the re- 
duced boundary layer friction in the 
engine, In thifi car, nothing — except 
an increase of 1-6 mpg. 

We changed the oil and filter 
again, and dumped in a second bottle 
of Tufoil to see if we could speed up 
the process. Again* nothing hap- 
pened for a few hundred miles, then 
the mileage jumped to an average of 
37^4 mpg — an additional 1,9 mpg. 
There waa no increase in idle speed, 
no measurable change in perfor- 
mance or emission a* just a total in- 
crease of 3.5 mpg over the baseline. 

That's an increase of 10.3 per- 
cent — absolutely spectacular for a 
ear that' a already one of the most 



Beware of snake ells 

there are literally doierta or so-called slip- 
pery airs and oil adtittfws on the marital— 
moat made by companies Hist have 
sprouted on the scene in the wake of the 
fuel panic. Some o! these firms have done 
nothing more then mix up a baich of Du Pom 
Teflon micropowdefs with low-grade motor 
oil. slapped a fancy label on il and called 41 a 
high -mileage oil additive, without boihering 
lo find out what raw Teflon will do lo your 
engine. In lhat formulation, tha Teflon will 
ctog up your engine's eir filter and pas- 
sages. These clogging problems became 
so- widespread that DuPont began getting 
complaints from dissatisfied users with 
cooked engines who though! DuPoni made 
the product. Du Port!, essentially, was a vic- 
tim of these ripoff artists, who were using a 
legitimate, widely accepted product (Tef- 
lon) and the name o! a most reputable firm 
(DuPont) Ease-ll a worthless and sometimes 
harmful snake oil. 

The problem became so acute that as ol 
Fab. 1. 1980, DuPont Issued a public state- 
ment that no one could market an oil addi- 
tive bearing DuPonfs corporate nama or its 
trademarked Teller name. DuPont even 
refused to sell any of its Teflon micrapcw- 
dar lo anyone who would tseusng It lor that 
purpose. 

Si ill, we've run into companies who have 
sworn they were exempt from the ban. At a 
New York trade show East year we lourid 
tour companies, each saying they were the 
only ones granted an exemption from 
DuPont. DuPont vehemently denies this 
end will start legal proceedings against 
anyone who continues using its name on 
worthless products, 

Ba careful. If you see a high-mileage oil 
additive with Teflon written all ever it. stay 
away. f['s got something In it which might 
ruin your engine.— T. A 

economical around. Auto Editor 
Tony Aeaenza owns an earlier Re- 
nault LeCar with Less restrictive 
emissions equipment that started 
with a baseline of 39.0 mpg. After a 
single dose of Tufoil. his mileage 
increased to 41.9. After 12.000 miles, 
the effects of the Tufoil seem to have 
worn off slightly, and his car has set- 
tled into a consistent 40-mpg groove, 
2,0 mpg better than before. That's a 

[Pteflss turf] topaga 76} 




Intel! kitpt iJtppery chatnlcBl, PTFE* properly dispersed, as In 
the two last lubes at right. In other products It hIHsb out. 



74 POPULAR MECHANICS 






3600 ‘ VITA MIX ® makes them all INSTANTLY . . . 

SIMPLE AS ONE, TWO, THREE , . . 

1, MERELY PUT FOOD IN 

■v X. PATENTED “SPLASH G UARD 

ACTION DOME ’? 

ft Allows steam to escape safely 

Eft^ ^ when using hot liQukfe! Your 

3600 Juices. Freezes, and Cooks 
■'« without Burning. Scorching or 

kjWjkYi Lumping foods. 



The one that throws^Siu. 
NOTHING away! ^ 

New la the time te start saving money 
end Uie nutrition In your locd 

Use patented "impact’' method— not old 
separation "throw-away" method. 

U.S. Dept. Agriculture handbook says: 

ttbkbd P»l And 

HiltANHy 1 wnrythma* 

LEMONS (VIT. C) 90 mg. 3*6 mg. 

ORANGES (VIT.C)** 109 mg. 319 mg. 

■“Piwi-hni il+rw CmI. VkihrWi.lM “a*«* vwirnd <*t 

Now you can get up to the nutrients 
shown above the Vita Mis way. 

("P««l and tvaryttiini" H (ha VITA MIX* way) 



FLIP THE FULL IMPACT 
LEVER 

to activate patented reversing 
motor. Hammer blades smash 
into foods - as they revolve and 
reverse — with tremendous 
HEAD-ON IMPACT. Instead of 
merely pushing them around 
the container. 



OPEN THE PATENTED 
PRESSURIZED SPIGOT 

serve Total Juice® 'ioe cream”, 
hot soup— over 600 recipes— 
by dish, glass or by gallons. Nq 
lining, pouring or lid handling. 
The first time— right at the table. 
Large or small quantities. 

Free Recipe Book 



The easy way to make home made 
bread — not only fresh-baked but 
of fresh-ground grain with precious, 
fragile vitamin oils retained for that 
yummy '3-minute fresh" flavor. 
Only VITA-MIX® can grind grain, 



TOTAL JUICES! 
COOKS! 
FREEZES! 



mix and knead the bread all In one 



easy 3- minute operation. 



No need for old fashioned, oversized 
bowls, kettles, dough hooks or stone 
grinders that clutter your kitchen 
and take so much time, 

’ 3 minutfli lor us 

5 mi'fiut** Per roiv If *&u a- 1 * at It 

CHECK THESE FEATURES 

□ Full 5-Tear Free Parts 
Replacement 

□ U.S. Made, Nationwide Service 

□ Self-Cleaning 

□ Super-Powered Motor 

□ Save Food, Tima, Money — No wl 

□ ® Listed 

□ Heavy Duty 



CofHfillon: 
h#r NHd, CPs 



STOP WASTING FOOD, Time, Energy, Money 

Q A\/£Tf MAI^C DDCAn To,Ql Julce$ ‘-, hot sou p 4 - ° If s roin 

\JjT^ V C ■ JVJMFVC cereofs, flour, instant dinners, solods, 

^ hamburgers, cakes, peanut butter, 

| ■* baby foods, bland diets, purees, party drinks, chopped ke, freeze "ice cream 1 



SUPER 3600 

STAINLESS STEEL 

VITA MIX . 
BREADMAKER 



□ 26S MW Blade Tip Speed— 
fmtant hnd-on Imp&tf in 19% hmty, 
k tain feu steel concussion chamber 

□ No Other Appliance Haa Vita Mix * 



TOUR NAME 



Tit, 



ADDAEU 



Features 



CITY 



ITAT1 



TIP CODE 








f 



HEAVY DUTY SPUTTERS 




Now you can have all Chra power you oped to shatter trtose 
sUibbran Hardwoods. knols and snarls at i price that's a lot 
l&wter Itiah ttw MBtipetillftn Our splitleraare mads q* Itw FmesS 

heavy duty components arri are built tcuqh Ep last Compare our restores Enanoome^re 
prk^ iri&M ifc spfs^po^erfei reasons totuv North*m Hydtauhos 



More power 
per dollar 

4 gallon 
hydraulic 
oil tank, 



Eaton! valve 
automatic return. 



rallar 

pump. 



Low 

profile 

15 -ton 

unit. 



12 TON 



Low prorite, 24" SUdkg, 

2 sTa$e pump, law speed 
wheels, 5 H P S' wedge. 

£ F T ijaaim 

frwrte „ 



$730 



thigh speed wheels £ 
deters vahte QpiionalJ 



is ton 

High or Low profile 
24*" atrdfce. 2 stage purr^p. 
high speed wheels, S H P 
3" wedga 6“ lube 

f rg me ,. 



U25 



<deteni vgtve oDiqroFF 



24 TON 

High grOT-les. 30" stroke 2 
$'age aunp, h^gh speed 
wheels 13 H P 12' 
wedgH. 7' lufie frame, 
delanl ys ve ^SUlO relurn? 

$1550 



NORTHERN HYBRAUIJCS 

P.O. 8ox 1221 , Depart meni PMS ,? • Burnsville. MN 5037 
{6i2) 6946310 

flif-nij Igr a Sfefrillc r Hr^Chu^ EK ft building Owh SBhfl |1 CO 10* pi'cc^ti ■.“Ttljlpg 



now the whole fam i ly can 

REPAIR or MAKE 

CLOCKS 

FOR FUN Ik EXTRA INCOME 

With SUPER ACCURATE New Mini 
Quartz Movement Made In The U.S.A.! 
Two Year Guarantee. FREE HANDS! 
Other Quartz Movements, Dials, Num- 
erals and Accessories also available at 
Soper Low Prices! 




NEW 
4* Page 
Catalog? 



FREE CATALOG 



Call Us Today! 

414-248-1150 
Or Send Your 

Older To: KLUCKI I 

P.O. BOX 629, DEPT PM 182 
LAKE GENEVA, WISCONSIN 53147 
Send far a Free 48 Page Catalog I T'lju mi'll Include fur 111 cEfts r-vLalb^ riiiIItik^ 




Q 71 MIN I -QUARTZ 
Sapor LOW Pfk« 

\-4t Sfr.SQ ca W24iS5AQt*. 
^ t M.Q0 « 25-4^: c& 



Include fur \hipfntij* 
A Handling - .Sen| tJ.P.S 



S-JQO Swicp - S .20 each 

Red. DLacl. or Elr-ass 




STAINED 
GLASS 

J^nd Kn □ In iiar-lii jiJ nj 
rataJ-if nf tUi ■lJ.iEi lJih 
TKW hl 1114 AUEi[TI-t 

m SbUUEfl! KIT 

Q*lT!M7K IPd. 

whittemore, 

BOX 2Q6SEM, KA MOVER, MASS- C-3J3-9 




PARTS CATALOG 



Super edition tor 

Late Model to Classics 
Only S J tora/u//>e*r 

Pith's AutomoUve Pjj tfi 



OIL ADDITIVE THAT WORKS 

f Camr/iuafl Horn jagg ?*} 

6.2-percent improvement over the 

baseline* 

AH of this i& conaistent with what 
the Tufoil people say should happen. 

The average fuel-economy gain 
seems to be between 6 and 10 per- 
cent. depending on the condition of 
your engine going in, the way you 
drive> and go forth. The only thing 
that con fused them was why our test 
Renault didn't exhibit the increased 
idte-apeed phenomenon which they 
experience with three out of four 
cars they test- 

We p re not going to worry about it. 

In our real-world experience with 
two different LeCars, Tufoil works. 

It didn't clog the oil filter, didn't leak 
out all the gaskets, didn't thin out at 
high speeds. It stayed in dispersion 
and cut the fuel bill 10 percent 

The bottom line; savings 

Is it worth it? Yes— provided that 
you use it the way Tufoil recom- 
mends. They say one 8-ounge treat- 
ment (one bottle) will last 10,000 
miles without an oil change. Essen- 
tially, the Tufoil will extend your oil- 
change interval to 10,GGG miles, if 
you have a new car with a 7.500-mile i 

oil-change interval, Following their 
oil-change interval, our test Renault 
would save 27.6 gallons of fuel in 
1G.G0Q miles or S38.E4, since we 
bought gas at $1.40 per gallon. 
That's considerably more than a bot- 
tle of Tufoil you buy for about $10, 
Thus, our payback period is a rea- 
sonable 3,300 miles. 

For older cars with a 3,000-mile 
recommended oil-change interval, 
Tufoil will extend that interval to 
6,000 miles, the company states. The 
payback period will vary, depending 
on percentage of mileage increase. 
Tufoil'* research found the mileage 
increase to be over 10 percent on 
these older cars, so the payback peri- 
od was still reasonable. 

Assen^a hag been chugging along 
with Tufoil since the 1 4^000 mile 
mark and, with 28.000 now showing 
on the clock, has experienced excel- 
lent results. We can*t guarantee that 
Tufoil will work the same magic on 
your ear. However, the distributor, 
Flotech, 801 Water St., Suite 203. 
Framingham* Mass. 01701, offers a 
money-baek guarantee if you're not 
satisfied. Don't forget, though: Ad- 
ditives not specified by the manufac- 
turer could void your warranty, 

If you do decide to use this prod- 
uct. we'd like to hear your reaultgn 
Just send a postcard to The High- 
Mileage Files, Popular Mechanics, 

224 West 57th £t. p Mew York, N.Y. 
10019. m 
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PM WORKBENCH 

PM EXAMINES PRODUCTS AND SERVICES 



A professional's saw 

Homelite's chain aaw model No. 410 
is a heavy-duty professional saw 
designed for high-production wood 
cutting. According to the maker, iU 
verticaUcylinder design maximizes 
the power-to- weight ratio and its 
new front-mounted muffler reduces 
operating noise. Weighing 15.5 



Energy ^saving flu ores tents 




Thi Clrctito IDO la ai bright ia a 100-w. 
bulb, but H of\]y 44 watts of power. 



Screw-in fluorescent lights are now 
available in two-way lQQ/60-watt 
and 60-watt brightnesses, besides 
the original 100- watt leveL The Cir- 
clite fixture is a circular, fluorescent 



pounds, the saw has 24 -oZh fuel and 
12-oz. oil capacities, Its 4,l-cu>-in. 
engine displacement achieves a 
chain speed of 3,775 feet per minute 
at 0,000 rptn. Made by Home Lite Div. 
of Textron Itic. ? Box 7G47 t Charlotte, 
N.C. 28217, it costs $479,95 at distrib- 
utors nationwide, — A/,5, 



tube with a cone-shaped adapter 

that screw? into an tn candescent 
bulb socket and saves lighting en- 
ergy. The Circlite 60+ for example, 
uses only 22 watts of electricity to 
deliver the same light level as a 
standard 60 -watt bulb. Approximate 
costa of the lights; Circlite 100/50, 
820; Circlite 60, $11; Circlite 100, $10. 
They're made by General Electric 
Co., Nela Park. Cleveland, Ohio 
44112,— P.5, 

Powerful scissors 

For a good* all-purpose pair of scis- 
aors h try the Power Cutter made by 
Acme United Corp., 1D0 Kicks St.* 
Bridgeport, Conn. 06609. This tool 




LigMwetgni ileJfitaee-eTetl bFadee and 
contoured acrylic hindFea make use easy- 



wiLL cut practically anything from 
aluminum, carpeting and linoleum 
to leather, canvas and burlap. The 
serrated, stainless-steel blades are 
offset so the plastic handles remain 
above what is being cut, thus pro- 
tecting your hands. The snips are 7 
inches from end to end, and the mak- 
er claims they will never need sharp- 
ening, They're at home centers and 
hardware stores for $5.50. — S.tV. 

Mini-lathe chuck 

DremeTs model No. 1005 Chucker is 
anew chuck for use in its mini-lathe; 
it allows safe and accurate turning 
of small -sized stock. The Chucker Is 
ideal for making miniature furni- 




To change chuck a lie, limply remove or 
Install insert* until proper size I* exposed. 



ture, model ship and airplane parts 
and dollhouse furnishings^ The six 
rectangular inserts accommodate 
the following stock sizes; Vi*, ¥ja, Yfe, 
fovVs* and V* in. Round stock can also 
be used by first filing a square shape 
on the chuck end. 

Manufactured by the Dremel Div. 
of Emerson Electric Co, s 4915 21st 
St*, Racine, Wi?+ 53406, it sells for 
$9.05 at craft and hardware 
stores.— S.W. 

Update 

The original supplier for the Crazy 
Saw Blade reviewed in PM Work- 
bench (page 47 p July 'SI ). is no longer 
Ailing orders for the tool. It r s now 
available from The Saw Shop, 5518 
North Market, Spokane, Wash. 
09207,— S.W, 



yfiuVit come a new pnexlucc wilt* 

spetraf flMfjrfw. us atJWJt Ji 
HfrrtB tn PM WorkbGflef\ r Poput&f -Wsc/i^- 

ICS 324 Wasr 5W Sr.. Ywk, NY I«IS 




Homelike uw feature# the 5e1e-T-Tlp anti-kick beck device shown it the end or the blade. 
This device help# prevent the most common hazard Involved In chaln-eaw u» r 
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Warning The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous loYour Health- 




r \v\. i ,l ii!=; in. Iku- .r, v w .Kill i dirt * _ ;i F Vay K! 
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There’s only 
one way to 
play it... 

Wherever the music 
is hot, the taste is Kool 
Because there's only one 
sensation this refreshing. 







new sports planes 
ppRl (■■■■I 

Here are the latest buiid-your-own fun planes— 
from nostalgic, vintage warbirds to exotic 
shapes of the future— pi us a few su rprises. 

by Sheldon M, Galfager 






In &aNl£ camouflage on Italian 
R&ggmne £000 [center above } gels an 
escorl ol Iwo Ammip-an P ■ 51 Mustangs- d 1 I 
aulheni^celly sco led -clown replicas of famous 
World war || fjgttlars that you can build Irom plans. 



some 1.500 homebuilt flying machines 
i descended o n Oshkosh, Wis,. in the latest 
annual Experimental Aircraft Assn. Ely- In you 
had the filing that it somehow couldn't all be 
real: The mighty roar of vintage warbirds si mak- 
ing over the field in brilliant battle paint, .sporty 
little speedsters in strange, exotic shapes . .incred- 
ibly tiny single-seaters looking more like toys than 
airplanes you get in — a mind- bio wing meccu of the 
world's newest and most spectacular recreational 
airern ft . 



I n this, its dOth year of EAA support, the home- 
built movement is booming. Xever before have 
there been so many different and oxciting sporls- 
plane designs to choose from. One of the latest 
surprises is the development of a new class of 
"super I ights" that offer the speed, comfort and 
performance of conventional licensed aircraft, with 
the- economy and simplicity of unlicensed ultra 
lights. L'ltralights. meanwhile, have been pulling 
their own switch. In their steadily improving 
performance and growing sophistication, they're* 





Am ,tfd- winning Glaser is spony lued-gesr side -by- side two 
soater lor onghnes up to 160 hp and speeds up to 230 inph Rate 
of climb is a brisk 1 600 f p m Kie less engine, Is &6 £00 



Looking like gkHirms barnstormers al lhi_- 30f. Iheso nimble 
single -seat Sfc voles are actually hign- performance bipienps 
designed for agrefoalics. Stressed tgr * 9 G* ™md -fi Gv may 
feature dual herons, can be bmH I torn plans and pa nisi kits 



Sleek uuw 02 I wo pi.ice version nl tamed cangrd- wing 
Quickie gels 1BG mph Lind 60-ropg economy rrom 
small , 64 n p mi 1 1 T no Tu i u* i slit! , a 1 1 ■ co mpo$ i to c rail i tas 
wheels and elevators in no&o wmg Kil is $10 495 



Legendary P 40. Complete wi lb shark mouth 
on nose represents .i new con rep I in hu 
building You build basic aiMrfsmc l mm 
ill 3n s Mum appiv molded hbvr glass skins 
1 1 i !>m I M i j n der Wings This a ssicrc s .ml hu i Hie 
■ipucMr.hJtfr oiEeri hardest p h +i l oi inb 



On d.iwn piilroi two British § E.,5a hgiilcrs bunt Ebe 
Red Baron Tliu nostalgic WWI Pun > tigers are BS-per- 
cenT-scafe. wood end-fabric tepheas wilh spends up to 
120 mpi> mst aboul what Ihe originals managed 






. 












- 



— , * 



■ ulir.llh i "■■■ ■iinn; 1 niori 1 tike- lirUL-ul n.i i.-plit Ilfs 

rill- i in hm> Mini i ii' i \ nil s liiis i fcrorn | iCt-t l sofiu - 

in > ii u I M I lit u ,i I iIut:- So -• | 1 1 k i • 1 1 k 1 1 1 ill. it ihr Tun 
huv(S- f\\n\ rVrlU I Til It \ nil H I , LI u! Tllbyhr rvvll 
I'sn'h nl hi'i f Ur thutrtjhl niiiV nut hiM-niirrh 
u him -jL .il I'hiiT nl f hr I J nru sports pl.tnrs 
■-• 1 1 1 "i w is lifir iltriVirkpi 1 1 h irriv-T and Moni huvr 



s|nvs i tisii ivad rnmv liki 1 i linsr uf .in tilt rjili^bt 
l him a rr.il mrphuii 1 ’J'hr Ktv-nrh frit knt 

is ;r tuin-pmp. Mi'ii ilid I ip sirt^k'-stMtri rhist mull 
;i^r> I L! 7 mpb on :i p.iii of nn\, ll! lip rtmm -;m 
('TlRinrs W [1 h liuiin .mu suH |t:u k punrlniU i< 
Uriahs i n s I uiulri UM* [xninils lrs> lh.sn in. i n % 
ii I tni lijihls 










Originally a laolory- built ajfcrall tins Italfen- 
designob Falco is now a homebuHl A racy 
relract-geaf. side-by£ide lwo - staler, 
n lops 200 ruph on 160 hp. is fully 
^ aerobatic. Kit i* $20,300 less 

Qngino. bul cost can be cul 
using homemade parts 



A 22-ftp engine powers tins iong-wmgod. V-tailed Moni, an 

unusual cross between an airplane and motor girder An 

electric starter perrntis power- oft soaring with in 

IlighE restarts Top speed is 120 mph; wotgtiE 

260 pounds; wingspan, 27'; feel Mote single, j 

sail plane -style wheel tor low drag, easy 

rough field landings Kil is $5,000 



Airplane or ultralight? weighing only 230 pounds, 
this Australian- deigned Nornei does 12? mpft on tiny. 
30-ftji engine, soils at 35 rmpft, has a 16 1 glide ratio 
A tailless Hying wing, il s controlled by eld von s m win q 
.ion wingirp rudders Ms tight wing loading ol just 3 pounds per 
square fool puls rlina Class with ultralights but. regrettably, It 
does require a pilots license. Kil price, including engine, is $9,500 

™ PflOltfR M.W-ird LCVV 



I rained. unlicensed pilots To /ip around in 100* 
mph plus Still, ch/ddinp how to deal 

with sucIi 1 idl'd or tint 1 ninWrick?* us t h«- Cricket 
could |)MIV 1 ' fo he UN hlxeediin-si/e hurcuLicralie 
headache . (Most experts think the I A A will 
ult imntrl y have to impose additional resiniiiits. 

iPiiMW Itim «d oado 1 -’/ 1 







Radio Shock 5 TRS-&Q 3 (above) ps 

new flagbea f m of the company! popular 
computer ime A block-arvd-whito d^splov 
4« buili into Ihe sarne caw » compiler 
and drive l&M Personal Computer (.left) 
marks itiai gum's entry mto Ft#ld. 
It features color, full-size screen, 
detachable keybotfd Dn 5-ft. cord 



11IFVI Pt*rstni;il l!ani|nito 



I’M i • i . :■.* L ! 1 » i i Ci? ‘Ilrs 
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Apple II 



The Apple i I (above) features cotpr and 
ftdu nd. tl im also (he nsjnl a* Ihe 
com puter s to espasid upon and considered 
a loader in thfl mduratry. The Alari S00 
(right) IW4 Einliiirc graphic capability 
in color. Mwe software haa become 
avjiE&hle Tor it just Ititi year. (Oolh 
nre shown with Amdek Color- 1 monilorj 



PM COMPARES THE SIX BEST BUYS IN HOME COMPUTERS* 
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ATARI 9W 


IBM 


PFT 


RADIO SHACK 
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Sound 


Dne to ft* 
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Mk 50UW 


Mi sauna 


rpii« vt*n»s 


Service 


Enetfltm 


Vfery £c*d 


Mol yel p?-LYfii 


V£-> Q&M 


£ xceiien i 
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Avdlatflil^ 


f hceiifni in jlJ jiens 


Good gening otntr 


V^ny rn^n'i^clurfr 1 '. 
nr? ^p.Tfin.; 


Enir 


Eie^lkrit sal*£e 
pjiJ-'j'i PyriJifr^" 


N&1 mPtfl SupfXX^d 
hs -Iltir TH : x\ ¥ :u- *,:**•. 
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<nfl a iir 
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il.Tl-IM I"j IdL.hC on 


If imeresi *oigs 
i^ul J Or . 
ri r ' ytJ 1 ■ md 
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WAYS TO ‘TALK’ TO YOUR COMPUTER 



I I you own 6 record player, you can 
take one of your discs <o a friend's 
house and play it on his stereo, even if 
you have two different Brands of gear. 
Bui if you have a computer program, it 
won't run on your buddy's computer 
system— unless he has the same 
Brand computer. Even rf Hie program 
1$ the same as one lor that brand com- 
puter. but formatted for a different 
brand, it won't load- 
All computers use different formats 
lor storing and retrieving programs. 
Hero are (fie three formats. 

Cassettes: Many people Stan out 
with a tape recorder to save and toad 
programs. This allows you to use a 
$30 to Sso tape recorder, instead of a 
disc drive that costs hundreds o) dol- 
lars. Information is stored on tape as a 
series of two tones. Computers th.nit 
in e binary language, all information 
coded as series of ones and zeroes. 
(Each one or zero is called & hit; the 
computer organizes these into words 
called bytes.) Each binary 'pulse" is 
assigned an audio frequency. By 
recording the binary puiSOs as tooss. 
programs are sloped. By decoding the 
tones into pulses, the programs can 
be loaded mto the computer. On tape 
this is stow, but it's better than typing 
in a TOO -fine program every time you 
want to use it. 

But for datastorage — lorget (ape. if 
you have an hour-long tape and the 
Information you need is at the tape's 
end, it will take an hour to search for 
It. 

Floppy discs: Made out of the 
same material as audio tape, floppy 
discs are housed in pie Stic jackets that 



never come off. instead, jacket and all 
are inserted into a disc drive, where a 
reewtfptayback head reads me disc 
through a cutoul in the jacke;. 

The discs spin at thousands of 'ev- 
olutions per minute. A disc with a radi- 
us oi only 5V<i inches cart sieve about 
200,000 bits of information (each "bit" 
has room for a tetter of English ) . A disc 
stores or retrieves programs and date 
in just a tew seconds. 

Cartridges: Many computers ac- 
cept plug-in cartridges- Wo don't like 
them for malty reasons. First they're 
expensive, compared to tape or disc. 
But more important, their p'Ograms 
can t bo studied or changed. 

On the plus Side. Oven a child can 
use a cartridge They toad nstantly 
and are impervious to fingerprints and 
other abuse. 

Protection worries 

ft used to be that programs were 
easy to copy and Change. But manu- 
facturers began lo lose money as 
many peopte made copies of software 
and gave them to their frienCS. 

Now. many manufacturers have fig- 
ured out how to "copy-protoer discs. 
A copy-protected disc— like a car- 
tridge— can’t be copied or changed, 

Id our mind, this is a disaster Meet 
people team programming by chang- 
ing programs to fit their own need® 
This capability of customization is 
what makes computers so attractive. 
New ways of copy protection will prob- 
ably be found soon. Until ther. a com- 
puter owner may have to pul up with 
being "locked out" of his cwn ma- 
chine. — KS- 



Sortware cornea to various forms (below) — cassette, cartridge or disc, 
tflfhat fits one computer won't fit a computer from a different manufacturer. 



Instruments 1 99/4A) have various 
features in common. For one thing, 
they're all programmable in basic, 
which ia the most popular of all 
personal-computer languages. It is 
similar to English and easy to 
learn. 

But what happens when you find 
that the Apple II offers two forms 
of basic and so does Radio Shack? 

Our chart does a lot of the fact- 
finding work for you. All the com- 
puters are specified with floating- 
point sasic (which includes decimal 
numbers and integers), and ap- 
proximately 48K (48,000 bits) of 
programmable memory (as much 
as all but the Apple — 64 K — and 
the IBM — 2r>6K — will accept). 

We've also priced these computers 
with one disc drive apiece (a disc 
drive lets you retrieve and store 
programs and data far better than 
a tape recorder). And our pricing 
includes all the additional hard- 
ware each computer requires to 
use that drive. 

The one thing not included in 
our pricing structure is the cost of 
the color monitor or TV set that 
you must buy for the color-capable 
computers. A TV set is fine to start 
with, but you'll likely want a color 
monitor soon. We tested the new 
CoJor-1 from Atndek with the Atari 
and Apple. For about $500, we con- 
sider it a best buy. (See the manu- 
facturers list at article’s end.) 

Text displays 

The new IBM computer offers 
two modes of text display— 25 lines 
of 40 characters, which can be 
switched to 80 across. Because of 
the full-width screen, we consider 
the IBM best fitted for many busi- 
ness uses as it “comes from the 
factory." 

Though the factory-equipped Ap- 
ple has just 40 columns across* an 
additional plug-in board (Videx 
Videoterm) can bring it to 80-col- 
umn capability, too. "Columns” 
and "characters” are used inter- 
changeably in computer 
talk. 

The Radio Shack TRS-80 
Model 3 has a 64 character 
line. In most cases, this is 
sufficient for columnar matter. 

The PET is available as the 
CBM, which features an 80-column 
line length. But the CBM doesn’t 
have the PET's graphics capabili- 
ties. The other computers on our 
bcst-buy list have line lengths that 
may prove too cramped for some 
home or business uses. 

You can’t use the same monitor 



[Ptea.se In, ’n to page I56j 
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Now BB guns 
join the big 
leagues 

Accuracy, popularity — and prices— are 
all going up for these new grown-up arms. 



1 A 2 to-7 power telescopic sight tops off Be&inan's specially 
slocked Fli prototype magnum wHh an adjustable trigger. 

a Beeman-Felnwerk^au Custom S porter 124 In , .22 cal. has a 
velocity ot 820 feet per second, changeable sight inserts. 

3 Model 75 targsi special from Dyngmli Ko&el features trigger 
adjustments, micrometer peep sight. adjustable stock length. 

A The eight pound Dyne mil Nobel Model 4S magnum provides 
** a two-etege trigger. ,177 or .22 calibers wilh up to 020 f-p,e, 

m ioemsn'e new magnum, .177-cnliber R\, in mosi powerful 
® fipring- piston rifle, with its 940-tp.t. velocity railng, 

36 PQ^ULAH MECHANICS 



by J, I. Galan 



dull fiir uim3,"ltiej' »re called, nnd they've come it 
long way from the $8.95 piinkers for which so 
many kids saved their pennies. The wide variety cur- 
rently available indicates a great and growing interest 
in these guns. Each year mure new models are intro- 
duced. Today you can choose model* that range from 
designs for strict int^rnationsibstyk! competition to 
backward blinking, from high-power hunting air rifles 
lo fi rearms trainers. 

Some of the new air guns have been introduced dur- 
ing the last year; others are standards that have been 
improved. Both American and foreign-made models are 
available and most match, or in some cases surpass, the 
strict quality-control standards applied to firearms 
They all have precision-rilled bore* and are powerful 
enough to can $e serious injury or ere a death if misused 
Or handled carelessly. 

One of three different powerplsnt systems can be 
chosen as the mechanism to push a pellet down a 
barret; 

■ The spring-piston or sequence-corn press ion 
type consists of a powerful spring behind a heavy 
piston .When the spring is cocked and tile trigger 
is pulled, the spring pushes the piston forward, 
compressing the air in front of it in order to 
generate enough pressure to drive the projec- 
tile out. Most of the very sophisticated Europe- 
an air guns of today, as well as the simple Daisy 
BE guns produced in the United States, are gf this 
type. 

1 Pneumatic or stage decompression air guns generally 
require repeated pumping in order to store compressed 
air behind u valve prior to each shot. These guns usu- 
ally have their pumping mechanisms attached below 
the barrel and shooting power can be varied according 
to the number of pump Strokes Used. Although a Euro- 
pean design, these guns are almost exclusively the 

' . • • 1 : .•••:■ • • H ; 




high-accuracy pistols include Dynamli Nobet Mod- 
el' 10 wlih barrel muzzle weight ((op), Beaman FWB 
Model flO (Center), WebJey Hurricane (bottom ), 
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PM ROAD TEST 

AN AMERICAN SPORT COUPE 
TAKESON FOUR IMPORTS 



On a performance-per-doilar basis, Chevy’s Citation X1 1 left 
Audi, Volvo, Saab and BMW in its tire smoke. 




I invented the mod' 
ern sport coupe 
when the automaker 
introduced the leg- 
endary 2002 in 1968. 

The idea was simple 
enough. The 2002 was 
a sport car —fun 
to drive, with a zippy, 
little, high-revving 
engine, dose-ratio 
gearbox, excellent 
brakes and wish- 
quick handling — but it was 
fitted with a boxy two-door 
body that had ample room for 
four adults. 

Over the years, the sport 
coupe market grew to include 
cars from nearly every Euro- 
pean manufacturer. True 
sport coupes and sedans have 
traditionally come only from 
Europe — American cars were 
too big and until only a few 
years ago, Japanese cars 
were short on performance 
and handling, 

Which brings us to this five- 



car comparison test. Of 
course, we had to have a BMW 
320i, the direct descendant of 
that seminal 2002 and the 
“standard of comparison" in 
the sport coupe ranks. Next, 
we added the new turbo- 
charged version of the Volvo 
242 GT, called the GL.T, which 
looked, on paper, to be the 
hottest car in this class. Then 
there is Volvo's traditional 
rival, Saab, with its Turbo 
version of the 900, available 
as an aerodynamic three-door 
hatchback and widely ac- 



claimed as the race- 
winningest coupe 
you can buy. 

We also had two 
wild cards. Audi has 
taken the Audi 4000 
chassis, stuffed in a 
five-cylinder engine 
and created a sleek 
two-door called the 
Audi Coupe, which 
looks like the very 
embodiment of what 
this class of cars is 
all about. And finally, we 
have Chevrolet's Xll, a high- 
performance package for the 
Citation which transforms it 
into a genuine sport coupe. 

Just as important were the 
cars we left out: Cadillac 
would like to think its J-car 
Cimarron competes with the 
320i, but while it’s roughly 
the same size and price, it's 
nothing more than an op- 
tioned-up economy car woe- 
fully short of sports-sedan 
performance. The Japanese, 
too, build sedans of this size 
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VOUIO TURBO 

High quality, excellent 
workmanship, rock-ilk* 
aoJldriy and a zappy 
engine an the qualifies 
that endeared the Volvo 
to our testers- A real 
wolf in Aheep's clothing. 11 



CITATION Kit 

Outstanding straight- 
line performance and flat 
cornering attitude la 
offset by so-so Interior 
and a general lack of 
sophistication. Still, 
as a cheap, go-fast* 
roomy, BOa version of * 
muscle car, you cant beat 
the XII for value. 







BMW 3201 

Severs body lean sod 
pronounced ovftralaer 
makes this pocfcet- 
rocket of yore a real 
Handful to drive fast. 
The Interior was faulted 
for being tramped and 
lust a bit overdone. 




AUDI coon 

Thu willing, high-rawing 
engine, well-spaced guar 
ratios and nimble handling 
are the three outatandlng 
features of the Coupe. 
Though not as nicely don* 
as the Volvo or Saab, the 
Interior la comfortable 
and quite roomy. 




SAAB TURBO 

Still eccentric after all 
these years, the Saab 
Is well put together, 

It got the lowest 
mileage of any car In 
this group (15.3 mpg}, 
but has Ihe beat 
brakes of ihe lot 
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and price, but with their velour inte- 
riors and electronic gadget ry, the 
orientation is toward passive luxury 
rather than elan. 

We also excluded big performance 
cars like the BMW 528 on the 
grounds of price, size and clumsi- 
ness. Our twn-liter-cleas sports se- 
dans share a happy nimhlene^S. 
which makes them fun Up drive for 
the sheer enjoyment of driving fast. 
And that's an integral part of the 
sports car — and therefore, sports 



coupe — mystique. This magical abil- 
ity to wring enjoyment out of the 
mundane act of driving is shared by 
few four-passenger cars outride this 
select group. 

Our testing comprised two phases. 
First* we wen l to the track, and com- 
pared the group in back-to-back 
runs through the quarter-mile, the 
slalom, the skid pad and the braking 
lanes, We measured every thing from 
sound levels under acceleration to 
the number of grocery hags you can 
fit in the trunk. 

Phase Two of the test had us con* 
voying down a variety of roads, from 
back-country asphalt to four- lane 
freeway, including stop-and-s* art 



traffic jams. Each driver drove each 
car, and wrote out his comments on 
a rating sheet. 

Finally, after two full days of test- 
ing and hundreds of miles of driving, 
with 21) tires reduced to shreds, we 
sat down and tallied up the scores. 
ft an king our five contenders for the 
title of “BMW beater" was surpris- 
ingly easy. Each car had clear-cut 
strengths and weaknesses, but some 
were simply better than others. 
Here's how we ranked them. 

Volvo GLT Turbo 

The Volvo Turbo is far and away 
the most well-rounded car in this 

(ftesse t'jtr> re jrage T44> 






ThOUdl not outstanding 
In *n yvn* #resi T the Volvo 
tf Id enough things well t* 
win four of our flirt 
Co alert’ top vote* The 
Saab had Ike toes! brak- 
log per Forrnanctv. the 
CilAlion was lh« best 
down U» quarter mile. 
The BMW railed to make 
ll to lh* top In any of the 
performance tnll- Tb* 
Audi Coupe wap eaiily 
th* most nimble, win- 
ning the slalom contest 
dcaptte in being fitted 

w ith a trad r.hoir.tj n-1 tirOi 
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Volvo Tyfbo 


Citation Xll 


BMW 3201 


Audi Coupe 


Saab Turbo 


Pries 


S15.H7 


510,350 


S 36.055 


£ 1 3.6 1 5 


St 5.950 


Curb weight (lbs.) 


2.950 


:.ooo 


2 5-QQ 


2,300 


2. BOO 


Tranamiailpn 


4’Sptffcd mantel, overdfiM? 


3-iOfrKl auiomalic , 


5-ipe^d rfidhuil 


5-Spe£d manual 


5-spwtf manual 


Engirti 


$OHC2.Hi •in-line 4, 


ONVJ.S-r. VS, 


SOHC l 9-i irHlne 4, 
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New 

by Marc Stern 



The Duofone ET-300 from Radio Snack feature* 
* "call" button on the base of the unit 
Pushing It wW beep ihe remote— much like 
a pager. Tha Freedom Phone 400 from Electra 
(base shown below, remote in the model's 
hand) la also a full-teature cordless phone. 



ET-300 



Freedom Phone 400 










phones go where you go 

They’re cordless and portable. Some even have memories and automatic dialing. 



H ow many times have you thought, as you 
headed out to work in the yard: “Boy, i wish L 
could take the phone with me. so i won't have to 
run to answer it' 1 ? There's an answer: the porta- 
ble telephone. It can keep you in touch within a 
400- foot radius of your house. 

A few years ago, a portable phone would have 
been impractical, because the components would 
have been too large. But the widespread introduc- 
tion of solid-state and Integrated circuitry and 



microprocessors have made miniaturized porta- 
ble phones possible. 

A portable phone consists of two units, a base/ 
repeater and a handset. A few years ago, if you 
had tried to cobble together a portable phone, the 
base station/repeater alone would have taken up 
half a table and the phone instrument would have 
required a suitcase to carry. But, thanks to mod- 
ern circuitry, true portability is here. 

Size is one unique aspect of a modem portable 

{Pieaz-B fbfn (g fratyg 142] 




ITT Multi*FMlurf Phone 



Tha Radio Shack Duofone 12 lets you talk and ii#lwi 
to tha other party from anywhere in tha roam. The ITT 
Multi-feature telephone, allhough no) a portable unit, 
haa many advanced features Its highlight* Include 
computerized memo r is e end automatic-dialing cepablllty. 
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Driving the Nissan Stanza 



FIRSTHAND REPORT 



Nissan skives up a slippery new shape 
with enough room to getilost m 

by Michael Lamm • 



• ■, 

(•■w © 







Smooth, aerodynamic body Is good tor a 
Cd of 18, almost as good as the SSOZX s 
38. Spacious cockpit Is melt appointed, 
avert In bottom-of-tbedln* cars. Overhead- 
cam. two-liter Four (right) cranks out 88 hp 
st 8,200 rptn; It Is only available mill. 



PM i.'V-'r- Nr 'r*i 

does e car eel as brutalized as on the 
cobbled hills and fog-slicked cable- 
car tracks of SFO, where I drove the 
three-door hatchback. 

The Stanza's front-wheel drive 
helps on steep grades. Under hard, 
low-gear acceleration, as in shooting 
up the spectacular roller-coaster 
hills. 1 noticed a little torque steer to 
the Stanza’s right. The car goes 
great, though, and it's certainly 
powerful and quick enough. But in 
this particular red hatchback. I also 
detected a split -second's engine hes- 
itation at full throttle. Wither quirk 
showed up as anything dramatic, 
but they were present. 

The steering i* quick and positive, 
via ruck and pinion (power optional), 
and I found the brakes likewise . Out 
on the road, the gap between second 



Jklissan's '82 Stanza has five-seat- 
II er innards, yet it has the exter- 
nal dimensions of a car designed for 
four — along with the smaller car's 
advantages of easier maneuverabil- 
ity, light weight and good fuel econ- 
omy. 

If you gather together all the cars 
in the Stanza's size class, you'll find 
that this particular model's dimen- 
sions pit it against some formidable 
competition. 

The Stanza is aimed, though, prin- 
cipally at GM’s J-earn (its code name 
in Japan was even JX during its 
development). With identical horse 
power, 400 fewer pounds and one 
more ratio in its overdrive manual 
transmission, the Stanza's trump 
card over the dears land others] 
remains its spaciousness, 



Slums price* alert at 8G.800 but can be 
optioned up to $8,000 as shown hen. H will 
go heed lo head with Ihe GW J-cars. 



I don't imagine there's a town in 
America that puts an automobile to 
a greater tost than San Francisco — 
SFO in airline slang. The San Fran- 
cisco driver needs the reflexes of an 
electronic-games champ. His car has 
to have the claws of a cat, the agility 
of a rhesus monkey, plus an over- 
sized clutch and brakes. Nowhere 



36 POPULAR MECHANICS 



and third might be narrower, but 
third gear is good for up to 70 mph, 
the tach showing 5.000 rpm at that 
speed. 

I found fit and finish excellent, 
both inside and outside the car, the 
only visual annoyance being a 
graph-like grid silk-screened across 
tho front of the instrument cluster. 
This grid la one of many extra and 
unexpected touches— the only one, 
though r that in my opinion doesn’t 
come off. It just looks too busy, 

Among those nice touches are 
nine storage compartments and bins 
spotted throughout the Stanza's in- 
terior. These give plenty of room for 
maps, coins, books, glasses and soon. 
The only problem perhaps is to 
remember where you put what. You 
could literally lose things in this spa- 
cious car- 

The rear &i deglass opens and 
shuts via levers at the back of the 
tunnel console. These levers attach 
to the panes through long* stiff flex 
cables. The levers are accessible to 
both front- and r**nr riders It may 
sound primitive but it's a simpler, 
more clever and less expensive ap- 
proach to good rear ventilation than 
electric motors and switches. 

Elbow room benefits from thin 
doors with space-saving, strap-type 
window regulators. There are also 
recesses in the rear-area side pan- 
els. These recesses again have stor- 
age bins in their lower sills. Rear 
seatbacks fold Individually, so you 
can reach the cargo deck either 
through the liflback or via an open 
car door. 

Mechanically speaking 

The Stanza uses what's essential- 
ly a monocoque unitized body with- 
out the usual welded-in subframes 
Nissan puts about 176 pounds of 
bigh4ensile-8trength steel into the 
body — rather than mild sheet 
steel— which saves weight in the 
long run. 

Suspension and power train 
mount directly to the body, with only 
minor gussets and lightweight brac- 
es at stress points. 

Nissan calls the Stanza series the 
T-U in Japan, In that country * 
there's also a notch back four-door, 
in addition to the three- and five- 
door hatchbacks available State- 
side, Also, home-market versions of- 
fer V.600- and 1,800-cc engines, as 
well as the U.S.-tailored, two-liter, 
NAFS-X powerplant. 

The 1.974-cc engine continues the 
technology developed for the N APS- 
Z Four in the Datsun 200-SX. yet it's 
77 pounds lighter. It pares weight by 
"half-skirting" the lower engine 
block; that is. the outer block skirt* 
end at the crankshaft centerline. 




Sharply raked and chopped rear and of the Stanza la part of the reason for Via vary 
low coefficient of dreg {Cd|. Rear trunk volume with the seats up la 2ti cu. ft 




Rear-window opening lavari are convert Storage bin* like this On*, with lid on frmil 
lent lor both front end rear passengers, doors, abound throughout me Stanza. 



Bottom end strength comes partly 
from a heavier-than-norma! oil pan. 

Lorn bust ion Cham bora are hemi- 
spherical. the belt-driven overhead 
cam activating rocker arms and me- 
chanical tappet*. The Stanza's 
crossflow aluminum head contains 
two sparkplug* per cylinder, as in 
the NAFS-Z. Electronic controls for 
the ignition cut the spark to the 
exhaust-side plugs during heavy- 
load acceleration. This diminishes 
noise and improves driveability. 

The Stanza** standard transmis- 
sion is a manual five-speed, with 
overdrive on the top two ratio!. I 
found the lever a little flaccid in its 
shift action. 

There's also a three-speed auto- 
matic optional, but I didn't get a 
chance to try it. The automatic's 
ratios are 2,826. 1,542, and 1,000 to I- 
Thia Jatco automate uses e S.48 



rear-axle ratio, while the stick's is 
S.55, 

Fully independent front and rear 
suspension employs MacFherson 
struts all around, the rears located 
by twin, parallel transverse links 
and single longitudinal ones, tn all, 
it's a light, simple, space-saving sys- 
tem. 

The Stanza rides very well on all 
surfaces, and for normal cornering 
the suspension feels well behaved 
and straightforward. I managed to 
put some open -high way miles on the 
Stanza in Marin County, and I found 
it a very pleasant-riding road car. 

The Stanza's optional aircondi- 
tioner is unique and, although it 
wasn't a hot day, 1 made sure I tried 
it. Refrigerated air spilled out al- 
most immediately, but the surprise 
came in the system's silence. This is 

fPJaftsa ftjm to flgga 
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Howto 

master fine wood 
joinery 



In this last installment, we take you through 
the basics of the romantic dovetail joint 
and the lesser known fingerlap joint 



by Harry Wicks how amo eduoh 

m p ntfst fl(iaar< z^pcirjao rm uA~ar cw 



PART 3 



F ew home workshoppers turn au- 
tomatically to the dovetail to 
make joints on a furniture project. 
Still, interest in this good -looking, 
rugged joint never flags; Semester 
uftpr semester, one of the most- 
asked questions in my adult-educa- 
tion class is. "How do you make a 
dovetail joint?” The following ques- 
tion is usually, "Will 1 be able to 
make them?" 

The answers are that they are 
made with knowledge, patience and 
precision tools. And, yes, anyone con 
make a dovetail joint if he really 
wants to. AH you need are the guide- 
lines. The rest is up to you. 

The truth of the matter is that it 
generally takes several attempts be- 
fore you feel comfortable making 
such a joint and are capable of pro- 
ducing a neat one. That's under- 
standable; after all, we are talking 
about fitting w >t(tiple pa rfs to create 
a joint. And the problem— which I 




Pins for tnc dovetail icitil «r« Laid 
oui employing 111* same technique* 
lhj| are used for culling 1 he tails 
AH Ihe k no* -how you need !q 
make a successful cfoveinil joint i* 
shown on Ihp loll owing pages 




haven’t seen discussed in nny major 
magazine oi book — i* compounded 
when you stop to consider that the 
joints must be tight at four eonitrn, 
and the box, case, or drawer must 
end up in the desired dimensions. 

Thus, the first rule for attempting 
dovetail joints is to practice careful 
ly. You must first lay out the chal- 
lenge on paper. Since the joint inter- 
locks, bear In mind that you shorten 
the run of the hom'd when you use a 
dovetail (as compared to a butt 
joint). And that loss of length is dou- 
bled if dovetails ace used at both 
ends. 

Save yourself frustration mid 
solve all layout and dimension prob- 
lems by working full scale on either 
paper or Vl-in. plywood (us the pro- 
fessionals do). 

Making a dovetail 

For clarity, we have used a multi- 
ple dovetail throughout the photo 



series on these pages. In some cases, 
of course, you may want to use a sin- 
gle dovetail. The latter is a common 
joint; single dovetails are frequently 
found in early American primitive 
furniture, for example. They are 
made using exactly the same princi- 
ples and techniques as for the multi- 
ple dovetail. Bui, because there is 
only one tail, obviously the job goes 
it lot faster. 

Determining the slope 

There is no specific rule for deter- 
mining dovetail slope, other than 
the fact that most craftsmen f know 
prefer a elope about like that shown 
in the photos (a one-in-seven slope). 
For design reasons, you may switch 
to a one-in-six torso) slope, but keep 
in mind that the dovetail appear- 
ance starts to approach a "butter- 
fly" look as the slope gets sharper. 

In practice, many craftsmen use a 
steep pitch — one-in-six, for exam- 



ple — when working in softwoods. 
However. I think it's a matter of per- 
sonal preference. Unless you have a 
specific reason for a steeper slope, 
slick to on e-in- seven or one-in- 
eight. 

You have considerable leeway 
when laying out dovetails to be cut 
by hand (we’ll get into machine 
dovetails later). The dovetails 
should be laid out so as to he eye 
appealing. Stock thickness deter- 
mine* how deep to cut your sock- 
ets. 

Tips for laying out dovetails 

■ If you plan to do a lot of dovetail 
work, you can make permanent 
dovetail templates by doing your 
layout on wood and boring o wall- 
hanger hole through. 

■ When you complete a dovetail lay- 
out on n piece of wood, take the time 
to mark Xs in the waste- areas. Also, 
erase any urtneeded lines; Once you 



Dovetail joints^the craftsman's favorite 




The three types of dovetail joints. The 
through dovetail should he mastered by 
■spiring woodc raftsmen before tackling 
the half-blind or mitered dovetails. 



Here's what the parts of « dovetail joint are 
called. The number of tells is optional. 



1 ^ 0 ® 
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Sasic Ihrough dovetail Joint. A good dove- 
tail Joint always h£& half -pins at its ends. 
The dovetail gets strength by being glued 
to pln* s The term half -pin refers to the fact 
that only one aids is sloped; the other side 
la the square edge of the board. 




First step Es to determine the slope ot the 
dovetails. Using a slip of paper k which Is 
easier to work with than wood, draw a par- 
allel line 7 or S in. from Ihe end (A) Next, 
draw in center line (3). Then locate point C 1 
In. sway from the point where Sines A and B 
intersect. Since fine A Is located 7 In. from 
the edge In the sample shown here, me 
slope thal Is produced will have a one-liv 
seven pilch Finally, use the template that 
you have Just drawn lo sat the elope sn$te 
on your T-bevet square. 



To determine the depth of dovetails, align 
the frrsi board agalntt a straightedge. 




Butt the mating piece against straightedge: 
use it to mark the depth of the talta. 
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Hand dovetails can be laid out by eye or 
with the help of a ruler. The author recom- 
mends using a ruler to obtain a inai hemat- 
ics), crofts men like proportion. 



Select a sharp chisel to clean tails and 
sockets- Hare, a Vr-inqher is used to true 
the sockets and tails lo layout tinea. 



Use the finished tail member to lay out the 
pins to be cut on the mailng piece. Make 
certain you keep aft edges aligned. 



especially on the first attempt, 
■ A stunt used by many profession- 
als is to cut mating pieces slightly 
overlong with sockets slightly over- 
deep. This results in a dovetail joint 
with tails and pins that extend 
slightly beyond thn comer. After 
assembly, the eset-s# stock is re- 
moved and the cornet* sanded flush, 
using a belt sunder. 

My preferred met had when mak- 
ing a dovetail joint is to do the tails 
first (as shown in the photographs'). 



then the pins. Some craftsmen pre- 
fer exactly the opposite sequence. 

The pirtn are cut and Finished 
using the same techniques ns for the 
tails. As work progresses, you uumf 
stop frequently and test the pieces 
for fit. 

Keep in mind th.il vtt hand dove- 
tails have some degree of irregulari- 
ty; this, in fact, simply adds to their 
charm. Your aim aa a craftsman 
should be lo make certain that you 
create only tight dovetail joints. 



Using a sharp pencil and a combi nation 
square, accurately transfer the cutting lines 
for dovetails lo the board's end. 



Rotate the board In the vise and finish 
rough-cutting the sockets with a coping 
saw fitted with a narrow blade. 

get absorbed in the cutting of the 
tails, there is a strong chance of cut- 
ting the wrong line, thus wasting a 
piece of wood. 

■ In general, 1 find that it is better 
to keep all cuts on the shy side; that 
is. on the waste side of the pencil 
lines. Assembling a dovetail joint is 
generally » matter of repeated test- 
fitting until you am satisfied with 
joint appearance and strength. 

Thus, it makes sense to kind nf 
‘"sneak up" on the finished dovettiLls, 
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Al this stage, make it your practice to mark 
all waste areas— the wood to be cut out— 
with X*. Also, lake the time lo erase any 
lines that aren't needed for the cutting step 
(lo prevent chance of error). 



The drawing above shows the usual prac- 
tice tor laying out mdflple, uniform dove- 
tails. Spacing and arrangemen t of dovetails 
are, more often than not, shitted about to 
sull the craftsman's eye. Don't be hesitant 
about using such license. 



Once dovetail centerlines have been laid 
out on the board to ba cut, use your previ- 
ously set bevel square to mark the dove- 
tails. (Some craftsmen prefer to do the pins 
first; this Is a manor of personal prefer* 
an c«.) Hole that tails are laid otil wi|h their 
center lines at dead center. 



Clamp the board in a vise and cut along 
eloped lines, using a dovetail saw. Make 
certain the blade stays exactly on line, or 
slightly inside on the waste side. 







However- a minor irregularity will 
not affect joint strength. 

About machine dovetails 

It's possible l« make v<-ry uniform 
tJovetniirt uptime a router and a dove- 



tail template, if you own u router, 
you can bo certain that the manufac- 
turer has include:! in the instruction 
manual inform ttinn for making 
dovetails with it. The manual will 
also contain information on router 



dovetail accessories that you can 
purchase. 

In router dovetailing, the two 
pieces to be joined are clamped in 
position in the dovetail template and 
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The fittgerlap, or box, joint 



Use your dovetail or a very fine hacksaw to 
cut the straight lines through the hols cir- 
cumference to the bottom of the socket. 



Use the above formula when laying out m 
bo* joint where both pieces to be joined are 
of the same thickness. Since the width ol 
the board will rarely provide an even num- 
ber of spaces— as In the example that we 
cut (or photographic purposes— you can 
readily adjust for any difference by making 
the end pine the same width. 



wnen joining two memoeis ot oinerem 
thicknesses, lay them out as shown. Depth 
ol cut in thinner piece must suit the thick- 
ness ot the Ihicker piece — and vice versa. 
Thus, the fingers on the thinner piece will 
ba longer than those on the thicker one. 
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Finish shaping the fingers by cleaning out the corners by hand using a sharp chisel. 



Finger lap joint is easier to make than a 
dovetail and almost as good-looking. 
Shown in this series of photos la » fingerlsp 
Joint wlih full -slack- width fingers. Joint Is 
even handsomer it hsJt-stock-width fingers 
are used, but these require more cutting. 
Vou should start by aligning the boards to 
be Joined as shown— offset equals finger 
width. Clamp the setup in a vise. 



Once parts to he cut are laid oul and 
marked, locale center points for your drill 
bit and bore holes through waste areas so 
holes ere tangent lo socket bottoms. 




Firewood holder (above) easily supports heavy-duty canvas late used to transport logs 
(right). Simply hang loaded carrior onto protruding dowels and remove wood as needed 

3 firewood holders 

you can build 

Keep your indoor firewood neatly stacked 
with one of these distinctive and 
easy-to-build log holders. 



HHvinjc a supply of firewood 
nf»xt io your wood stove or 
fireplnce is handy, but it can bt* 
unsightly. Here are three lop; 
holders designed to spruce up 
your hearth. Each is it different 
style and each involves different 
shop skills. The oak holder was 
designed by Van R. Hutchinson, 
while the other two were in- 
spired by I'M staff members. 
Complete plans and instructions 
follow. 



P'U pjior hfh-.ige Anqxy^ tiiiio anfl w.M1h 

Cap*/ Jira CffUrLHion CipOlObkl 



1 Canvas tote holder 

T he support frame for this holder 
was made from relatively inex- 
pensive 2-« l lumber. Because the 
good-sized dadoes and ]np joint* p±-^- 
vide ample surfaces for a 

sound assembly, naits and screws 
art nul needed. (There is one minor 
except i on i Md finishing mitt* are 
used when gluinff and damping the 
bottom cio^s members To the up- 
rights to keep them from sliding out 
of alignment*) 

Bejkrin by selecting straight, k i 1 n- 



dried 2-4$ with u 1 1 . light knots. 

Cut them to length, then rip * in. 
from each edge to obtain a lint died 
:Wn , width. This removes the factory 
rounded corners, making for flush 
joints later. 

Then cut the »-m,-deep dadoes 
and lap joints in the uprights and 
bottom cross mem bers, using a dado 
head or saw blade end overlapping 
&awcuts l Next, bo re 1 h l- t w< j a ngl v y I 
dowel holes in the Upper- side cross 
members as shown. A drill press 
with tin adjustable angle vise is ideal 
for this job, but ii portable drill can 



nl: 



~T 



Uprights are cut In wfth radial-arm Clamp slock lq drill- press table w|m angled 
saw to iSiU re aligned dadoes. Use mask- vise, than bore dowel holes. Brad-paint bit 
Ing tap# (A) to keep boards aligned. works boat, but spade hit will do also. 



Assemble end finleh-wid aid# pieces, than 
join them by adding the cross members. 




work if a sliding T-bevel is clamped 
to the board as a guide. 

After a satisfactory test assembly, 
glue and dump the side-section 
parts together. When they're dry, 
sand these units with a pad sander 
and 120'grit paper. 

Next, glue, nail and damp the bot- 
tom cross members in place; when 
dr>\ case ah sharp corners by sand- 
ing aa desired. Finally, apply the 
stain and finish of your choice. We 
used ZAK Teak Stain and ZAR Wipe- 
On clear Tung Oil Finish. 

One source for the tote is 
LL.Rean Tne., Freeport, Me. 04032 
for $9*75 postpaid. It's model No. 
8731 M* 



MATERIALS UST— CANVAS-TOTE WOU3ER 

Key NO, SiM »n 4 (fetcrlpIlOO I LHWj 

A 4 M* v j > 2?" (h- {upngm) 

B * vVa i 1 * JS ■■ (if (siGn CrtSm ffiwlbdr) 

C ? I- 1 *- ■ A - £2 Itr (txWCHf CTOiH irwutwl 

0 t *1 -dip * 3‘ 0o*ol 

E S 3d finwnirXl rails 

f I Canvas wfle 

UfcniJ! Oft#, tfm.iuhgci 



2 Oak holder 



B egin making this sturdy and 
decorative log holder by cut- 
ting the lege and slat s to approxi- 
mate length from 1-in, nominal 
stock. (The actual thickness of such 
material is Wi* inj Using the grid 
supplied in the drawing on the next 
page, sketch the leg outline on one 
board. Then tack-nail this pattern to 
the other leg board, driving the nails 
on the waste side of the line as 
shown. 

Vm a band «a\v to cut the outline, 
leaving the top nailed sections un- 
cut. 

A sabre saw can also he used, but 
the legs would have to be cut sepa- 
rately; the doubled-up oak would be 
thicker than a sabre saw's cutting 
capacity. 

Next, cut a block of wood the same 
width ns the slats and make a ,k step” 
in one end* as shown in the drawing. 
This simple jig is the most effective 



The open design of this solid oak bolder accommodates nearly any size or shape log. 
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Gang-$aw the tag*. Nall* driven on the 
waste side of outline hold pieces together* 




With lege still nailed together, lay out the 
arc for proper position of notches. Use a 
stepped block as marking template. 




Bore a hole at each notch comer and cut 
out the waste. Holes simplify cutting and 
give completed notches a finished look. 
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way to mark the notches along the 
curved edge. 

Once the layout is complete, bore a 
hole in each notch corner, then cut 
out the waste. The small radii in the 
corners give the blade room to 
maneuver and, at the same time, 
also impart a finished look to the 
notch comers. 

With the legs still nailed together, 
sand the scrolls with a 34n. drum 
sander. Then cut off the waste areas, 
separate the pieces and finish-sand 
each of them individually. 

Next, rip the slats to the required 
width and sand off the sharp cor- 
ners— especially on the bottom 
edges — so the slats will sit flush in 
the slightly rounded notch corners. 
Cut the slats to length and finish- 
sand them. 

Bore and countersink pilot holes 
for the flat he ad screws, then glue 
and screw r the slats to the kgs. 

Finally p apply a stain and the dear 
finish of your choice. We used Me- 
Closkey's TungseaJ with a satin 
finish. 
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T his versatile Unit is made from V* 
x Ion. hot-rolled mild steel. 
Such flat stock is available at weld- 
ing or iron-work shops, but be sure 
to specify hot-rolled steel. Cold 
rolled is too tough for the bending 
procedure outlined here. 

Begin by making the simple bend- 
ing jig shown in the drawing. The 
first part is made of V^tn.- thick ply* 
wood and two pieces of Ys-in. -thick 
aluminum stock. Before nailing it to 
the platform* bore clearance holes 
through it so the small piece of ply- 
wood w r on't split. Once the nails are 
driven, grip the projecting nail ends 
in a bench -mounted vise. 



Next* cut the stock for the up- 
rights and feet and mark alt bend 
lines indicated On the drawing. 

One by one, insert each end of the 
uprights and feet into the jig slot 
and make the scroll bends. Then, 
tack-nail the second part of the jig 
onto the platform and make the 
reverse bends on the uprights only. 
Make all comer (sharp- angle) 
bends by securing the stock in vise 
jaws and using a wood block to push. 
The position of the stock relative to 
the jaws — given on the drawing — is 
critical- if you are careless, the unit 
won't fit together properly. 

Assemble the unit in the following 
way: Clamp the uprights and feet 
together, . then renter-punch and 




Wf ought-iron holder stores good supply of 
logs. as well » newspaper and kindling. 
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Bending Jig la nailed lo Jig platform with 1 fld 
common nails. After projecting nail ends 
are gripped In vlae (under platform}, Insert 
stock into Jig and make first bend. 



Nail the second block !o )bg as shown, then 
make reverie bend on the uprights only. 



To make comer bends, clamp stock In vise 
end bend beck, using wooden block. For 
position of vise jaws see drawing at right. 



Join pieces by drilling holes and inserting 
aluminum rivals, Flatten rivets using ball- 
pwn hammer and a steel block. 



drill the rivet holes through both 
pieces at once. Join these, using alu- 
minum rivets. Next, join the ends of 
each shelf support with rivets and 
drill clearance holes for the shelf- 
supporting bolts. Then clamp each 
sheJf support in place, drill rivet 
holes end install rivets the same way. 



Apply primer and two coats of a 
semiliat black paint such as Kryton 
No.. 1 £13+ Cut the plywood shelves to 
fit, using measurements taken from 
each support. Seal each shelf with 
two thin coats of shellac on both 
sides and Install them on the sup- 
porting holts. m 
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Wei I -equipped work center: Note the Pane- Vise (left) end sms 1 1 drill press (right). Cube-shaped ladle vacuum la In the center. 



Electronics projects are 
easy to build — with the 
right tools. Here are a 
few that will have you 
working like a pro. 



by Bill Kanner 

“ poor workman blames his 
9 ^ tools,'* goes the adage. With 
these tools, however, you'll have no 
excuse for poor workmanship. 
They'll make your electronics work 
easier and better. Many of the small 
items can be found under the brands 
of several manufacturers in good 
electronics stores. 

If you find that the wire from the 
Soldering iron gets in yqur way or 
you want to solder in places where 
there's no access to an electric out- 
let, try a cordless iron. One from Wel- 
ler sells for f 21J5. The other major 
companies in the field make cordless 
versions and all are available with a 
variety of tips. An overnight charge 
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of our sample’s NiCdi battery lasts 
for about 100 so.de r joints. 

Since soldering is such a major 
part of electronics work, it p s no sur- 
prise that there are many items 
on the market designed to make the 
job easier for you. While the iron 
and solder are essentials, other gad- 
gets that come in handy include 
tools like those contained in Radio 
lS hack's four-piece soldering-tool kit 
( 32 . 90 ). 

This kit includes a heat sink 
(spring-loaded), brush/scraper and 
two slotted probes. Another useful 
item is a heat-resistant sponge to 
clean your iron's tip. These items are 
also available atstores such as Lafa- 
yette or from various other manu- 
facturers. 

Unsoldering can be more difficult 
than soldering. Here are a couple of 
products that will help solve that 
problem. 

Rather than heat, wipe and shake, 
you can heat and absorb solder with 
a solder wick. Place the copper wick 
on the solder joint and heat it with 
your Iron. The wick leaves a clean 



joint. A 5-foot roll costa about S1.5Q. 

Flux, which helps solder flow, can 
interfere with electrical connections 
if there's too much spread around, A 
quick spritz of flux -remover spray 
[about H-BQ/can), however, will 




Pana-Vtse system lets you bold any size PC 
board In any position. You can sal It to get 
your soldering Iron Into even the most Inac- 
cessible places on the circuit. 






Locking forceps will hold ■ small compo- 
nent lightly; you don't have to apply any 
pressure. Surgical hemostaig may also be 
used to hold email parte. 




Why solder if you can crimp? All sorts of 
connectors are available thet R with the 
crimping tool shown, can be applied to the 
ends ct wire* or oatolee— sofiderieeely. 

wash any excess flux away from the 
connection. 

Crimping and heating 

While some component and point- 
to-point soldering is unavoidable, 
some cables can use crimp connec- 
tions instead of solder-on terminals. 
An assortment of connectors costs 
less than $3. 

While a pair of pliers can generally 
do the job h a good crimp tool does it 
better and has other uses, as welt. 
Radio Shack’s All-Purpose Crimper/ 
Cutter ($9>95J doubles as a wire 
stripper and triples as a bolt cut- 
ter, 

There are some jobs where neither 
the heat of a soldering iron nor the 
brute force of a crimper are enough, 
however 






Even the best iolderlng pro needs tcrapere 
and other tools along wfth a heal sink. For 
more Information on heal sinks, see PM 
Etocffonlcs Monitor on page 18. 



You may need a small, blowtorch- 
type device. A miniature gas- braz- 
ing torch not only does resoldering 
jobs, but will join unsolderable met- 
als, as Well, Bronze, brass and cop- 
™" , H I as can tin, steel, 
^old. With a special 
brazing rod, aluminum ran 
be worKed, Must brands are priced 
under $35. 



Handy helps 

Most of the items we'ye discussed 
are “join era" in one way or another, 
but what about the aids to actual 
construction? 

A small vise can hold parts while 
you are working on them. Radio 
Shack has a miniviae with a mini- 
price of $2.99 for the vacuum-base 
model with notched jaws for holding 



Rubber bulb with nylon Ip makes a good 
' ‘wider aucker/ Juat haul up mistake and, 
when Holder turns to matren, release the 
squeezed bulb to pull solder off i be joint 




Dremol makes a drill press platform for Its 
popular MotoTool, With It, you can drill 
holes lo fabricate PC board quickly, and 
with the accuracy That's required. 




ft you have to heal a large area, as when 
Joining two sheets ol metal, you will want to 
use a miniature torch such as this. They're 
Inexpensive and easy to use. 

small PC boards. If you need some- 
thing more permanent or larger, 
investigate the versatile Pa na- Vise 
system. The standard base holts to 
the table, but the company also 
offers a vacuum base, Remember, 
though, a vacuum -base model will 
work properly only on a smooth, non- 
porous surface, 

Pana-Viae has assembled several 
components into what it calls a 
Workcenter^ 

Model 324 is made up of a standard 
base, a soldering stand made up of a 
solder-spool holder and iron cage* a 
component tray which fits like e 
skirt around the base and a PC- 
board holder with a spring-loaded 
jaw. The combination sells for £9.95, 
a saving of $3 compared to buy- 

fpfigftra turn jo DflEjg ijij 
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10 clever ways to put 




1 Use an old eleclrlcmeier magnel to separate steel screws from brass screws These 
powerful magnets are easy to find and can handle many home end shop ta&ke. 




2 Wrap a horseshoe magnet In e plastic 
bag and search sweepings for missing 
small metal objects. Tha plastic keeps the 
magnet free of metallic duet end debris. 




3,4 To hold screws sieedy, magnetize 
driver tip. Attach magnet as shown to do 
this. To make a handy retriever, add a door- 
type magnet to end of folding rule. 



Mysterious and invisible, 
magnetic force can be 
put to many uses in the 
home and shop. Here are 
10 particularly handy 
ways to use magnets, 



by Walter E. Burton 

A ll ferrous metals (containing 
iron) and a few others are 
attracted by magnetism. Modern 
technology* however* has found 
ways of magnetizing practically 
anything, including nonferroua met- 
al alloys and ceramics; even rubber 
and plastics are impregnated with 
ferrite particles to make them M mag- 
netic-" 

Some of these magnets can be 
found around the house or in dis- 
carded appliances. Many are com- 
mercially available for less than $-5, 
and the uses you can find for them in 
your home are practically limitless. 
Try some of the ways we've put 
together on these pages and you're 
sure to invent more of your own. 





$ A magnellMd tool rack may hold those 
tools that do not easily tit other racks or 
perforated-board hangers. Surprisingly 
heavy tools may tie held by such racks. 
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magnets to work 



The magneu used for the 10 ways 
shown are displayed individually, 
and a source list appears at the bot- 
tom of this page. 

1 Many old electrical meters con- 
tain a magnet that is roughly U- 
shaped. Using this magnet to sepa- 
rate ferrous screws from my brass 
screws (now expensive) allows me to 
keep stock and avoid buying more 
brass screws than 1 need. 

2 It seems I’m always looking 
through sweepings or piles of dust 
for lost things like a special washer 
or tiny spring, An Alnico horseshoe 
magnet is dandy for this job, but it 
will soon become encrusted with all 
kinds of metal debris. To avoid this 
nuisance, I wrap the magnet in a 
piece of plastic. Debris is stilt 
attracted* but it is easily removed 
along with the plastic. 



MAGNET SOURCE LIST 
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1 Uingmtf In^m Qtotftd n^oLur 
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3 Because a magnet's force field 
can be transferred to a piece of met- 
al with which it is in contact, you can 
magnet sze the tips of screwdrivers. 
The magnet 1 used here came from a 
door latch, but any kind of bar mag- 
net will work. Just place the magnet 
on the driver shaft. I use this trick in 
tight places when I cannot align and 
hold the screw with my other hand. 
You'll find this idea useful for f*?r- 
reting out small metal items from 
certain machines like typewriters, 
without taking them apart. 

4 Many kinds of magnetic door 
latches are available in hardware 
stores. Most took similar to the one 
shown in the drawing. They usually 
come with a strike plate, but the 
plate is too small to use in this 
arrangement. Instead, cut a Vaadn.- 
thick piece of sheet metal to the 
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required size of the bottom metal 
plate, using your latch as template. 
You may need to glue a spacer to the 
plate for a snug fit against the rule. 
Keep this accessory in your toolbox 
next to the rule, 

5 If you sometimes get annoyed 
when trying to wrestle a tool free 
from a hook, this idea is for you. The 
toolholder is easily made by refer- 
ring to the drawing on the facing 
page. A magnet's poles Ereferred to 
as north and south) are not usually 
marked. So, secure one magnet, then 
flip the other one so it is in the cor- 

fFteast. 1 ^¥Tr ra frjge UPJ 




7 p 8 Use plywood scraps to make a stand 
for shoal magnets Ilka that shown hero. For 
an emergency, keep a magnet handy In ft 
U-shaped holder on your key chain. 




9 Slip a key into a small paper envelope 
along with a magneT and seal with a paper 
clip, Hide the key under any convenient 
melal shelf or other metal surface (or easy 
retrieval whenever you need It. 




1 0 For one of the handiest usee of mag- 
nets you can have In your shop, position 
sheet-metal work lor gluing ss shown hers. 
These superstrong Aimed magnets are 
capable of holding large pieces. 




CERAMIC 
MAGNET. - 
EDMUND 
NO.f tt P 1E7 

WOOD DOWEL - 

WOOD 
8A5E 
2.i4x< 

PI A, 



. STEEL 
- WA&HEK&. 
' 1-1/2" DiA. 

BFiASS 
SCftEtt 

VZ 1 FLOOR 
. FLANGE 



- r— * 


^ | 




„1J 



6 Perk odds and ends or the magnetic 
toadstool 1 where they can be seen easi ly. 
After sending, you can quickly twist a ¥<- 
In.-dla. dowel Into a flange. 
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As home-theft figures rise, so do the number of products 
that help fight burglary. PM looks at your home In terms 
of defense, and what's available to help you make a decision. 



JS deputy inspector in the Mew York City Police 
jfm Dept, recently purchased a house in a “safe” 
neighborhood on the north shore of Long Island, As 
the family was moving in, they were shocked to dis- 
cover that none of the door locks worked. 

“The previous owners must have been living in a 
dream world,” the inspector said, “I know better than 
most what a threat burglary is today. / would never 
leave mg house unlocked, especially in a suburban 
setting." 

Confirmation comes from the FBI's Uniform Crime 
Report for 1989, just released. Suburban burglaries 
were up 14,8 percent over 1979 figures; city thefts 
jumped 14 percent and rural burglaries 12,9 percent. 
Total residential burglaries rose to 2,380,708 — 19 per- 
cent over 1979 data— a “significant increase, “ accord- 
ing to an FBI spokesman. The figures represent only 
reported burglaries. Unreported thefts could easily 
double the figure, educated guesses indicate. 



Knowing your enemy is your best defense. Most 
thieves are young, inexperienced and seek the easiest 
route into your house. The smallest obstacle, like a 
simple engaged lock, wilt stop many potential thieves. 

Some thieves Ant caught, however, get convicted 
and serve time. Eventually they emerge from our 
“correctional systems" as semiprofessionals. “Rather 
than corrected according to a former Mew York City 
probation officer, "they've had the opportunity in 
prison to associate with and team from professionals. ** 
These bolder thieves will force a window or door with a 
weak lock. They know the common hiding places for 
valuables and are often armed. 

An important rule for your family is; Sever confront 
a thief, if possible. The best plan is to discourage him 
from even approaching your house, Mext, secure all 
doors and windows with good locks. Then consider the 
electrical and electron ic systems now available to pro- 
tect against burglary. 



The yard: your first 
line of defense 

I f you don't have a fence around 
your property, you should consid- 
er building onf. Any kind of a barri- 
er, even decorative fences common 
in suburban neighborhoods* serve 
as a deterrent to thieves who are 
always mindful of easy entry and 
quick routes of escape. The common 
chain-link fence can be 3 to 10 ft. 
high and topped with barbed wire — 
but only if local laws* permit. They Ye 
certainly not appropriate for the 
front yard, but high fences are a real 
barrier and are often used in bark 
yards, where they serve to protect 
the rear of the house from the moat 
probable route for an intruder. 

Shrubbery 

The second point to consider is 
your landscaping and shrubbery. 
While thieves know fences as barri- 
ers, they see overgrown shrubs, 
trees and thickets as hiding places. 
Trim all plantings and* most partic- 
ularly* those dose to doors and win- 
dows. 

Proper trimming of most shrubs, 
however, is not a task for the novice. 
Buy a good garden handbook with 
pictures showing where to trim 
without nipping buds, stunting 
growth or killing the plant. 

Lighting 

If you just don't want to trim the 
shrubs, take the area they conceal 
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into consideration when planning a 
lighting system for: he house exteri- 
or. Of all the steps one can take to 
safeguard his honse ( perhaps the 
most effective is a good system of 
powerful lights strategically placed 
so that the entire property sur- 
rounding the house (particularly ar- 
eas of thick plantings) is well illumi- 
nated. 

Outdoor floodlight fixtures are in- 
expensive and easily installed. It is 
preferable to have outdoor lights 
wired so they can be activated at 
once, either manually, or by an auto- 
matic detection device. B8R (see 
electronics section of this guide, 
page 1 171 makes a unit consisting o f 
a timer and on/off switch in a handy 
central unit and modules which plug 
into existing house receptacles- All 
lights plugged into these modules 
will be turned on instantly at the 
flick of the switch in the central con- 
trol panel. Wiring is kept to a mini- 
mum and both outdoor and indoor 
lights can be operated with this con- 
venient device. 

When installing lights in a defense 
syatem H don't forget to consider ex- 
isting porch lights and lamp posts or 
to add other lights in dim areas. 
Keep bulbs protected by decorative 
globes or mount the fixtures high 
enough so the bulbs are not easily 
unscrewed. 

A natural alarm 

Like light, noise is one of the 
thief's greatest foes. A barking dog, 
regardless of how fierce he sounds, 
has scared away many a thief- How- 
ever, this shouldn't be the only rea- 
son for a family to consider having 
such a pet. 




Fences ere barriers to thieves. Napoo 
makes a vibrator detector (about $e.50) to 
delect ■ thief climbing over a fence- For 
more information, see page 117. 




This overgrown rhododendron may pro- 
vide cover tor a thief breeding in from door. 
Trim shrubs from doors and windows. 
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If doors and frames are weak* replace them, 
Stanley U-lnatall doors, complete with 
frame, start at 79 , Stanley Door Systems, 
1225 East Maple, Troy, Mich. 4&0B4, 




You can reinforce the door jamb by letting- 
In a metal plate. This heavy -gauge metal 
security plale costa SI 0.28 and Is available 
from Keefe Lock Co. 1324 Parkslde Av*.. 
Trenton, N, J, 08638. 




This jimmy proof dead-boll lock will prevent 
a thief from entering your home, even if he 
breaks the window. Available for 132,98: 
write to Idea I Security Hardware Corp M 21 5 
East Ninth St p St. Paul, Minn, 55101. 




Two hefty screw eyes and a H-ln.-dia. by 
46-in. steel rod make a simple keyless lock. 
Wood block spacer holds door shut. 




Use key lees locks on some doors to ensure 
fire escape route. This barricade lock Is 
$9.83 from Radio Shack, 500 Tandy Center. 
Port Worth. Tex. 76102. 




Cut e l-ln-.-dia. wood dowel or aluminum 
pipe to length and place It In the channel lo 
secure a sliding glass door. Tie a string 
around this lock for easy removal. 






Doors and 
windows: 
Second 
line of defense 



The strongest lock you can buy is 
no Stronger than the door and frame 
in which the lock and the strike plate 
are mounted. Many entries are 
made by thieves kicking in poor- 
quality doors between connected ga- 
rages and house. Replacing such 
doors with solid core or metal-clad 
doors will provide added protection. 
The metal cladding on the garage 
side, in fact,, also provides greater 
fire protection. 

If you're satisfied that your door is 
strong enough, but you're concerned 
about the strike plate in the jamb, 
reinforce the jamb by letting-in a 
sheet-metal plate about 15 in. long. 
You can also buy a ready-made secu- 
rity strike plate like the one shown 
in the photo atop center column. 

Many front doors have only one 
lock incorporated in the doorknob. 
These locks are attractive, but 
they*re easily manipulated by a 
semi profession a I thief. Replace such 
locks with a dead-bolt lock. In this 
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type, only a key can open the lock. 

Dead-bolt lock* can replace the 
doorknob lock or can be used in addi- 
tion to it. A dead-bolt lock requires a 
key to open it on both sides and thus 
it 8 s a good lock to use on doors con- 
taining glass panels. Even if the 
thief breaks the glass, he still cannot 
unlock the door. 

Avoid creating fire hazards 

Care must be taken to keep keys to 
these locks out of sight, but near the 
door. If keys aren't readily accessi- 
ble, these locks could be a hazard in 
case of fire. 

In regard to the possible fire haz- 
ard inadvertently developed by se- 
curity measures, it is advisable to 
use keyless locking devices on at 
least one door to the outside. A num- 
ber of the devices are shown in the 
photos on this pa^e. 

The popular patio sliding-glass 
door is usually equipped with a very 
flimsy lock* but due to the design of 
these doom, they are easily secured 
with keyless locks. For this reason, 
it’s a good idea to consider the slid- 
ing door the best family escape route 
in case of fire. 

Check ail doors to see that the 




This adjustable patio door lock will fti any 
sliding glams door. IVs about ft 1.50; write 
lo Ideal Security Hardware Corp. n 218 Fas! 
Ninth St. B St. Paul, Minn. 55101. 




Make your own pailo door look from 1 VHn. 
square stock, 1x2 in. hinge and button 
magnet. Lock reels on door bumper whan 
down; any smell magnet will holer lock In up 
position when door Is in use. 






t Secure upper Mth with lagge re ws ihnougn st I le into 
Jamb, 2 If uah la too thin, mount two screw eyes on 
face; 3 place lagboHs diagonally (out of reach) in case 
thief hreaka pane; 4 angle lower sash holes Bo that the 
bolls can't Jiggle free. Use The upper diagonal holes to 
lock window open a maximum of 6 In. 



Burglary insurance: a typical policy 



I ncreasing concern about theft 
and burglary >s leading many 
homeowners to Inquire aboui in- 
surance protection. According to 
the institute for Property and Lia- 
bility Underwriters. Malvern, Pa 
the typical homeowner policy cov- 
ers loss due to theft In the same 
broad terms the) it covers loss due 
to fire. There is usually a $100 
deductible per loss. Chough some 
policies may differ. 

Specific limitations on cover- 
age are usually spelled out In the 
policy. But there is a large range 
of items that are specifically not 
covered by all policies. These 
include: pets, unlicensed motor 
vehicles (power mower may be 
covered, but not a golf cart), trans- 
mitters operated by a car, proper- 
ty of boarders, stored inventory 
for a business and business prop- 
erty 

Then (here's a long fisi of items 
which are treated with too much 
diversity In policies to generalize 
about ihem These include: cash, 
bank notes, gold, jewelry, silver- 
ware, securities, notes, pass- 
ports, tickets, stamps and other 
valuables 



The Important thing to remem- 
ber about most items Is that 
claims are figured on an "actual 
cash value" basis. This means 
replacement cost less deprecia- 
tion. 

According 10 the Institute, "this 
surprises lots ol people, who have 
come lo value certain things more 
with age." But for the identical 
reason, the insurance company 
considers the same item value- 
less. 

As most homeowners have 
their insurance policies reviewed 
annually I if s a good idea to make 
a lisi of items about which you are 
specifically concerned and dis- 
cuss these wtlh your agent. Addi- 
tional coverage may be neces- 
sary. 

It's possible to have policies 
written to insure practically any- 
thing, but you'll discover it's very 
expensive lo cover large quanti- 
ties of gold, silver, jewelry, cash 
and negotiable securities In the 
home Insurance companies 
would much prefer that you use 
another, less expensive method 
Of loss control, such as a bank 
safety deposit box, — M.S, 




This adding aluminum window key lock can 
lock windows closed or open. Under SO; 
write to (deal Security Hardware Carp., 21 5 
East Ninth St.. Si. Paul. Minn. 551&1. 




If you don’t want to buy a lock, use the old 
nsll irlck. You can get a fancy version tar 
$1 .49 from Radio Shack, 500 Tandy Center, 
Fort Worth, T«t. 76102. 



locks are in good working condition 
and that mounting screws are tight 
in solid jambs and doors. Make sure 
that a previous owner didn't mount 
a door with removable hinge pins 
exposed to the exterior. If you find 
this situation, rehang the door with 
pins on the inside. 

Windows 

As the conventional route of entry 
is a door, many people invest in good 
door locks, but ignore their windows, 
"But thieves are not conventional." 
according to one authority, “Usually 
young and nimble, they will climb or 
crawl through an apparently inac- 
cessible window just like a cat When 
securing your home, think of the 
potential burglar as nimble as a cat 
and strong as an ox." 

The standard double-hung wood- 
en window is usually equipped with 
a thin sheet-metal lock that can be 
easily and quietly sprung with a 
crowbar. There are also a large 
number of new window' locks de- 
signed with keys. Many of these 
locks are installed in a position that 
still allows a thief to force open the 
window — usually by springing the 
screws. 

While the old reliable nail or bolt 
trick (see drawing, upper left) is not 
very attractive, it is still one of the 



easiest and best ways to lock these 
windows. 

Many newer homes have sliding 
aluminum windows which can be 
secured as show r n in the photo- 
graphs on this page. 

The locks shown here allow* you to 
lock windows in an open position for 
ventilation. Note that 6 in. is usual- 
ly the recommended maximum 
width for an opening. Once you've 
installed a lock that allows you to 
lock the window open, be sure to get 
in the habit of using it. "You’d be 
surprised at the number of homes 
that get burglarized because people 
forget to use the locks they have," 
according to an FBI spokesman. 

Basement windows are often the 
entry route of the burglar because 
they are sometimes considered un- 
sightly and are concealed by shrub- 
bery (the burglar’s friend). Metal 
frames are often rusty and easily 
forced or the glazing has been damp 
for years and is easily pushed or 
scraped out. 

The three most common ways of 
securing basement windows are to 
install a metal grate over the area- 
way opening, install a metal grate 
over the window from inside or, if 
ventilation is not a concern, replace 
basement windows with glass; 
block. 
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Central component tri fladl o Shack system 
la an alarm-control box. Basic kit baa [from 
left): magnetic detectors, lOO ft of wire, 



Key switch Is closed to arm perimeter sys- 
tarn. Resistor allows a small current to trav- 
el through the loop to ground. If current is 
broken anywhere around circuit loop, the 



switches, keys, pressure detectors, loll ter* 
m Inals, foil, lost ructions- Detector spacers 
and extra wire are a Isa shown. 



transistor amplifies current and sends It 
through the key switch to a relay contact 
switch. This switch turns on full current to 
the alarm belt, sounding the alarm. 



Install a 

perimeter system 

Among the many electrical perim- 
eter systems now taping made to 
detect intruders is one sold by Radio 
Shack tor S99.E5. Complete with wir- 
ing and protection devices for at 
least three rooms, it includes an 
alarm bell and battery enclosed in a 
heavy-gauge metal box. The box is 
mounted outside, dose to the main 
entrance. There is an on/off key-lock 
switch on the bottom of the box, just 
behind an "armed" indicator light. 
When leaving or entering the house, 
the system is armed or disarmed 
with the key switch. 

The box also includes electrical 
controls which cut off the alarm 
after five minutes. It's a closed-cir- 
cuit system, a common arrangement 
for perimeter systems: A number of 
different detectors are mounted on 
windows and doors and wired into 
the system. In these devices, con- 
tacts are closed and a small amount 
of current is always passing through 
them. If there is a disturbance of 
any of the parts on which the devices 
are mounted, the circuit is broken. 
The current is then instantly ampli- 
fied and diverted through a relay- 
coil-operated switch to operate the 
alarm. A simplified schematic of this 
system is shown at left. 

Your first stop in installing this 
system is to mount the alarm-con- 
trol box just outside the main 
entrance to the house. 

For convenience, it makes sense to 
mount the box on the side from 
which the door opens. It will ho nec- 
essary to bore a hole about Y*-in. dia, 
through the wall of the house just 
behind the box. Two wires must pass 
through this hole. One wire is the 
lead wire for the circuit and the oth- 
er goes to a toggle switch mounted 



SIMPLIFIED SCHEMATIC OF PERI METE ft SYSTEM 





Remove masking tap# from plunger switch 
before closing end securing door of alarm- 
control box. Switch sounds a term If door is 
pried open while system la armed. 




Teat key and toggle switches end current In 
circuit wire. With elth«r switch turned on, 
alarm should sound when wires are sepa- 
rated. If System Is okay, turn switches 
off, mourn toggle switch; men install 
and wire detectors at windows and doors. 




Attach unwirad hetf of a magnetic detector 
to a door with screws. Often, surfaces are 
not Hush, so use spacers available from 
Radio Shack. Cm end attach only one wire 
of the circuit line for each detector. 
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Priced Around Si 3D. ValuAguard S*5 
floor safe may be inetalfed in any floor. 
Wrftn John □. Brush ft Co., Inc . 900 Lin- 
den Ave., Rochester, N.V. 14625 



SAFE AT HOME? 

During a recent press conference held 
by a major lock manufacturer, a former 
"cal burglar" gone straight described 
with pride hew ha entered a house 
in which the family was sound asleep. 
Without waking anyone, he scouted 
around quickly until he found |hc 
painting which hid a wall sale. With 
little effort, he broke the combination 
and look some £80.000 in negotiable 
securities, cash and jewelry. 

Wall safes, especially those hidden 
behind paintings, are vulnerable be- 
cause Hollywood movies have been 
telling audiences for 40 years or more 
that wall sates are hidden behind pic- 
tures. 

Somewhat more secure is the rela- 
tively new floor safe—a box with com- 
bination lock that installs unobtrusively 
benealh a floor. When the safe is cov- 
ered with carpel or rug. Ihere's a good 
chance a thief will miss H. 

Or. follow she example of a family in 
New London. Conn. They’re semire- 
tired after years of operating a grocery 
In iheir spare bedroom site the safe 
that once served their store, it's in 
plain view — in fact, there’s a lamp right 
on a. 

However, only a safecracker could 
get at its contents. The safe — about 
the size of a small chest — weighs over 
500 pounds. — J.L 



break the foil and the circuit and, 
thus, sound the alarm. 

The panic button is usually 
mounted near the bed, but may be 
placed anywhere, In this device* the 
contacts are closed. When you press 
the button, you break the circuit and 
sound the alarm. 

Installing a perimeter system ill 
most cases is easy and requires no 
more than an afternoon's work- The 
system shown here is available from 
Radio Shack, SGO Tandy Center; 
Fort Worth, Tex., 76102. 



just inside the door. The system is 
also armed and disarmed by this 
switch. 

This arrangement of two switches 
on each side of the door allows you to 
use the main entrance as often as 
necessary without tripping the 
alarm, 

After the box is mounted and bat- 
tery and wire connections are made, 
and the wires have been run 
through the wall, make two simple 
tests. 

First, remove the tape from the 
plunger switch inside the box, The 
bell should ring if the system is 
armed, Then close the box and 
secure with the screws provided. 
Now test for current in the circuit. 
Hold circuit wires together and turn 
on one of the switches. The alarm 
should ring when the wires are sep- 
arated. 

For good contact, all splices in the 
wiring should be soldered and taped. 
Also remember that detectors are 
wired in series, not parallel. This will 
be no problem if you remember to 
splice into or cut only one wire for 
each detector in the two-wire circuit 



Conceal circuit line under the door 1 * sad- 
dle. Keeping circuit line close to the floor 
will minimize needed wire. 



Use aetf-ilicklng loll tape on stationary 
glass panels. Masking tape waft used 10 
frame the window first and thua serve as a 
straightedge guide for the foil tape. 



line. It doesn't matter which one, as 
long as it T s just one splice per con- 
nection. 

You will probably begin the inside 
wiring with the front door itself. As 
the wire Is quite small h you can run 
the circuit line along the top of the 
baseboard without it being very 
noticeable. If you keep door detec- 
tors close to the circuit wire you save 
wire and minimize visibility of the 
system. 

Install magnetic detectors care- 
fully: They should not be spaced 
more than Vi in, apart or the force of 
the magnets will not be strong 
enough to control the switch, 

Installing a second detector will 
protect your windows when open, 
but note that the recommended 
maximum space for the opening is 6 
in. 

Also included in this alarm system 
kit is 120 ft. of self-sticking metal-foil 
tape. Use this tape on stationary 
glass panels such a* the one usually 
found adjacent to a sliding glass 
door. Since the glass doesn't movc f u 
thief would have to break it to enter 
the house. Breaking the glass would 



Attach second unwind detector io a win- 
dow so It can be protected while open for 
ventilation, tt Is also a good Idea lo lock the 
window In tha open position. 



Panic switch Ig usually mounted close to 
Ihe bad, but a perimeter system may have 
panic switches anywhere you choose. 
Since thli switch is the last one in our cir- 
cuit, ends of the two circuit wires are 
attached directly lo the switch terminals. 
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In wire ! as & system, a do Of Delng opened 
will separate a magnet (on door) and mag- 
netic switch (in transmitter on IfSm), caus- 
ing transmitter to send radio signal to 
receiver In main control box on labia. Box 
(above) has digital keypad that allows you 
to prog ram unrt.T ransmmer (left) is opened 
to show the magnetic swttch (circled). 



A wireless alarm 

By now you realise that most 
perimeter-protecting systems re- 
quire running quite a bit of wiring 
(although we presented a fairly 
easy -to- install version on the pre- 
ceding pages). If you don't mind 
snaking wires through walls, con- 
necting a veritable rat's nest of 
wires at the control box* and figur- 
ing out manufacturer's diagrams, 
then, installing a wired system is 
relatively easy for many do-it-your- 
selfers. 

But a K'ireies sf system will save 
you even that work. The only thing 
that’s awesome about installing a 
wireless system is the price: com- 
pared to the wired variety, it's about 
four times the total cost* 

Wireless systems are similar to 



wired ones in tvhat they do, but they 
differ in how they Accomplish it. 

Like wired systems, a wireless 
model must have transmitter sen- 
sors installed at every perimeter 
location-doors, windows— that you 
want protected- And, of course, a 
wireless system must also be wired 
to an alarm in the house or out- 
doors. 

The most interesting part of the 
wireless system is the design of the 
tiny transmitter. The unit T just 
about the sixe of a pack of cigarets, is 
the heart of the system. 

Inside each is a radio transmitter 
and a magnetic switch, powered by 
one EK volt battery that — according 
to both manufacturers — should last 
for a year of operation. 

Setting up these units is quick and 
simple. Each one has a bar magnet 



supplied — the bar magnet inside a 
matching plastic case. When the 
transmitter (on trim) and bar mag- 
net (on door) are positioned dose to 
each other, the magnetic switch in 
the transmitter is pulled shut by the 
magnet on the door. But, if the mag- 
net is pulled out of position— as a 
door or a window opens — the switch 
in the transmitter opens and causes 
the transmitter to go into opera- 
tion. 

The unit broadcasts its electronic 
warning directly to the master con- 
trol box. While not very powerful, 
each transmitter is capable of hav- 
ing its warnings received through- 
out most wooden frame houses. 

The control box, which contains 
the receiver, may be placed on a 
shelf or a table — or even hidden 
sway in a closet. The only thing to 
watch is that you don't put it in a 
pi see that’s shielded from radio 
waves (where it might be sur- 
rounded by wall insulation contain- 
ing layers of aluminum foil, for 
example). 

You'll also want to keep it some- 
where that it will be readily accessi- 
ble, but not obvious to thieves who 
have entered your home. The key- 
board atop the unit allows you to do 
such things, as set delay times and 
turn the unit on and off (often by 
entering a three-digit code). 

The alarm on these units is built 
into the control box (another reason 
for keeping the box out in the open) 
and can only be heard within your 
house. It is possible, however, to 
hook up accessory outdoor alarms 
and horns to the units if you'd like 
your neighbors to respond. 

As mentionedp just about the only 
drawback to this type of system is 
the price* The transmitters (about 
$3G) are quite a bit more expensive 
than the simple switches in a wired 
system. So, if you have many doors 
and windows to protect, the cost 
could mount swiftly. 

But, for ease of installation and 
reliability, it's hard to beat a good 
wireless installation. 

Computerized 
alarm system 

A few companies are offering 
wired systems that use small micro- 
processors in the control box. Be- 
cause they are computerized (al- 
though only to a small degree) they 
can do things that the typical wired 
systems can't do. 

Rather than depending solely on 
remote sensors that open and close 
mechanically* as in normal wired 
systems, these control boxes can 
accept input from a variety of sen- 
sors: motion, impact and/or vi bra- 
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Automatic lighting -control $yslems use two control boxes (era* mod- 
ules detailed on lal towing page) which may be placed at bedside or any 
conveniens spot (B SR system shown). Main control box (lop right) lets 
you manually control your lights and appliances. You need the pro- 
grammer box (bottom right) tor automatic control. 



tion detectors can be wired to the 
control box. 

As mentioned previously* vibra- 
tion detectors are great to use on a 
fence. Put the sensor anywhere 
along the fenceline and just adjust it 
to the sensitivity you need. If some- 
one tries to scale or cut your fence, 
the computer m the control box wil] 
sense the intruder 1 ® presence from 
the detected vibrations, 

Silnilarlyi impact sensors protect 
the windows of a dwelling or even 
the walls. Any harsh blow in their 
area will set off the alarm. 

Some of these computerized sys- 
tems will accept motion -detector 
sensors. Infrared motion detectors 
wired into this type of system are 
very popular. The infrared sensors 
are like remote thermometers that 
keep watch on the room's tempera- 
ture. They do not respond to gradual 
changes in temperature, but let a 
thief at 9E.G* f\ enter the room and 
they will communicate this to the 
master control box's computer, 
which will sound the alarm. 

Remember, all of the so sensors 
must be wired to the main control 
box In the house. Installation re- 
quirements are very similar to those 
discussed under wired perimeter 
systems. 

Another option with computer- 
ized systems is an automatic tele- 
phone dialer. You juat supply the 
computer with the phone number to 
call and it wilt dial the police for you. 
Then, a prerecorded message on a 
cartridge tape plays back and tells 
the police that your house is being 
broken into, Sounds great, hut re- 



member, many police headquarters 
are not happy with this system. The 
police precinct we spoke with on 
Long Island, N, Y.. told us: "We don't 
encourage people to use those things 
because it seems like it's one false 
alarm after another," Many people 
sooner or later forget to set a delay 
time and leave the house, or a guest 
inquisitively hits a "panic button 
or the house electricity goes off or 
has a voltage surge and there goes 



the phone call to the policQr 

After a few' false alarms* police 
will inform you that they will no 
longer respond to automatic calls. 

Self-contained 
motion detectors 

You don't need a complete com- 
puterised system to use motion- 
detecting technology. Many types of 
motion dec tors are available that 




Computerized system such ee this one red sensors ere shown along with an 
from Napco, can accept Inputs from many Impact sensor. Automatic telephone dialer 
types of sensors. Two boxy- looking Infra- (background) Is optional with the system. 
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Using modules In automatic-lighting control systems Is easy* 
Just plug 0 module Into the wait end then plug the Hgtit pr appli- 
ance into the module (as shown si left), in the 0 SR system, as 
many as f S lights and appliances can be used. 



appear to he just simple, smalt box- 
es. Self-contained, with a built-in 
power circuit and alarm, these de- 
tectors can be mounted on walls, hid- 
den in niches or just placed on 
shelves. 

Those that operate passively are 
the tight -sensitive and infrared va- 
rieties. Both are sensitive to a 
room's environment. The light-sen- 
sitive detector will react if a burglar 
enters a dark room and turns on the 
lights, or if he turns the lights off 
with the detector adjusted for a 
lights-on condition , And they are 
sensitive enough to sound the alarm 
if an intruder changes the light level 
at the detector, by walking past a 
window during the day f for example. 
The infrared detectors operate like a 
remote-senaing thermometer (as de- 
tailed above). 

Other units — called active detec- 
tors— actually transmit waves of 
energy and detect the movement of 
any object or person in the room, 
much like radar in principle. These 
Units are ultrasonic and microwave 
detectors. 

I n th e case of u Itrggonic d electors, 
the energy Is sound waves (not audi- 
ble). When they bounce off an object 
or person that's moving, the alarm 
will sound. A disadvantage of ultra- 
sonic detectors is that heat sources 
such as radiators can set them off: 
That's because heat sources cause 
air in the room to “shimmer / 1 

Microwave detectors aren't affect^ 
ed by heat sources and can be posi- 
tioned anywhere, as long as they are 
facing the protected area. Like the 
ultrasonics, microwaves are re- 
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fleeted from a moving object or per- 
son, arid that sets off the alarm. 
Since wooden doors are not a barrier 
to microwave energy, don't point 
your detector at the front door with 
the sensitivity set so the mailman 
sets off the alar™ on his appointed 
rounds. 

No matter what brand or type of 
motion detector you choose, be cer- 
tain that it has a sensitivity control. 
Also, many of these units protect 
areas quite different in shape from 
others. Best bet is to find a store 
that will let you try them out in your 
own location; that way, you can 
make certain they will protect the 
area you want them to. 

Oh, and once set up, you'll have to 
stop your dog from walking through 
those rooms at night. 

Automatic 
lighting control 

[f a burglar thinks you are at 
home, he is less likely to break in. 
When they leave the house, many 
people use simple timers to turn a 
light or two on and off, but — if you're 
on a long vacation — just about any 
burglar can figure out the ruse in a 
day or two. 

The answer is an automatic light- 
ing control. The system uses some 
fancy computer technology to turn 
ail your home's lights and appli- 
ances into wireless remote-control 
devices. 

The basic system is composed of a 
control box and “modules” that plug 
into the wall. And you can add the 
programmer-timer unit, too. 



It couldn't be simpler to use’ All 
you do is plug each module into an 
outlet. And then plug whatever you 
want to control into the module, 
(Two wattage? of modules are avail- 
able, one for lights and the other for 
curr ent-dem an di ng a p pi s ances. ) 

Then, you set two dials on each 
module. One dial, called the “house 
code p ' H tells which control box will 
control that module. Ordinarily, ev- 
erything in your home can be con- 
trolled with one box, so all dials will 
be set to the same code. The second 
dial, called a “unit code," sets the 
number you want to assign to that 
module. 

For example, set up a bedroom 
light as “Module No-l." Now h go any- 
where in your house and plug in the 
control box, Push the No.l button 
and you'll turn the bedroom light on 
and off — even dim or brighten it. 
Sixteen modules can be controlled 
by each box. You can even turn 
everything being controlled on or off 
in unison. If you don't want to use 
the plug-in modules, you can replace 
entire wall switches or outlets with 
built-in types (see photo above). 

The modules are really transmit- 
ter/receivers that use the household 
electrical system to communicate 
with the control box. This communi- 
cation is digitally coded, each appli- 
ance with a different digital code. 

But what makes these systems 
more than remote-control devices 
and makes them security devices 
are timer and programmer units. A 
programmer looks more or less like 
an electric clock, but the front of the 
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... Ceura! 



Now you can train at home in spare time... 



■ ELECTRICIAN 

Constriction, Maintenance, Electrical Contractor... No 
previous experience needed. Experts show you what to do, 
now to do It. , . guide you every step of the way I 

Train now lo join the thousands of skilled electricians who are employed 
from border 10 border and coast to coast. Even before you finish your 
course you will understand how to specify and install wiring.* how lo oper- 
ate and conlrol dcclric molars and generators, and how to use and main- 
tain has.c electrical equipment like transformers and storage batteries. 
You'll I tarn how to use electrical instruments to cheek voltage and cur- 
rent* how lo I rouble -shool for short circuits* overloads and open wires, 
and you it be ready to take almost any electrician licensing examination 
offered by city, county or state. 

No need lo quit your job or regular school 

Everything is captained in easy to undeni and 
language wtih plenty of drawings, diagrams and 
photos. And you learn at your own pace. ..at 
home in Hparc time so there's no nee 



You got teals* lessons, 
tools, multi-tester, plus 
all the materials you 

mema — rheostflte, £ss. 
wiring receptacles, 
switches— everything to 
get you off to a fast start. 



Hare are Jusl i lew ol Ihe iub|aets covered in your couraa 
Switch**, irtarmotlali, reteyi. fuui, circuit bruhtft, 
GFCl 1 *- Eltciricai ijQMfi and fitifno*. Eteclrlcel lor 
■heating, lighting and mote n. The Notional Etaclrlcai 
Coda Book, ., how 10 u|A tl. Estimating end pricing 
RtUdMlIH, eOrtimarolHl and indualrial wiring practices. 



How to go Into butlnesi for yourulf 
mtreh fflowt 



plut muon, 



FIRST FOLD HERE 



to quit 

yoir job or change your dailv rouiine. No time 
washed travelling to class. Consultants are as 
ilosc as your < elephant, and we pay the hill! Uia 

nirloll-lrta 24-hour ham b - study hoHine » soon si 
you inrslf. 

MAKE EXTRA MONEY! Save money 
on your own electrical work! 

Even before you re wady to go after ■ tel-iirce jobessn 

eledNCinji %4.iu murid he itukuig exESa money (teifig field, 
jobs ter friends sod ncaghborv And think oNtie money 
you'll be atrfe Co sb-vi doing your own rJrctrical repain 
and piyI id ling n?w ck^ritaJuuEkTi nnd lighting 

Approved lor Veterans 



FIRST FOLD HERE 



NO POSTAGE NECESSARY when you 
mail this ENTIRE Postage-Paid ad 




To Mail- Fold ad in following manner: 

1. Remove entire pjge — 
tear or cut on dolled line 
to If ft 

2. Fold page in half on 
l>t fold line* 



3. Fold page again. on 
2nd fold Imcs 



4. Tjpe or glue [he \ open 
widest 3nd drop m [he 
m;ts I box lodity 



SEND FOR FREE FACTS AND 
COLOR RROCHURE 
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Fiitd etue abom the employnitnl: 
out took for elect rtci-ans- Check on 
the exciting opportunities with 
construction companies big ecn> 
poraiions and power com panic? as 
well as starting your own full or 
parE-ltme businciis. Send for big 
color brochure fUlcd with informa- 
tion how you can learn at home lo 
be an electrician- Wc will also send 
you result? of a survey showing 



APPiOYED\ 
\HUMKSJ DUr 



lhe employment success of 



.Irfr-fld'iBfJ iVjr I hr AOHdiffruj Ccro 

Qf fkr X'aaiW W-w Saidy CauwrJ 



tor*v+itiu*n 



RlbTi rac Fth Ek!s ird ful irrfpnr.zliora cm bow T can Inm nl home la be i 
Napt^-pUpr. hfa iiUMzn-pfl wiJJ cbJL 



Hinn. 



M*- 



AddrtH- 



CIIFSNWZlp . 



FliCTRJtXMICMWt. Ekpl PflHl 

SrtartfaTi, PA IH.4S 
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NEW NOW 
for home and shop 



A The Woodbumjng Tool Kit consists of a 25-*att_ 6-4*-in,- 
long woodburning pen, three interchangeable pen points arid a 
sturdy wire holder (o rest the too) when in use According to Ihe 
maker, the pen develops temperatures up to 950' F., conse- 
quently permitting faster and darker woodDuming. The kit. 
Si 0.95 ai craft stores, is made by Dremei Div of Emerson 
Electric Co , 4915 21 St 31. Racine, Wis 53400 

B Two new plumbing lixtuTes have bean Introduced by Nibco 
Inc , Box 1167. Elkhart. Ind 46515 The Pressure Equalizing 
Valve is a solid brass tub and shower fixture with a replaceable 
rubber draphragm ihat maintains constant water temperaiure 
and pressure to ihe tub or shower— even while water ls being 
used sn other parts of Ihe sysiem it cosis S78 at plumbing- 
supply stores 

Nibco s frosiproof outdoor faucet is available horn the same 
Suppliers. It comes In lengths from 4 to 14 in. and cosis SfO to 
$15, depending on fenglh When its reoessed handle is 
removed, the valve stem is inaccessible from [he outside, thus 
reducing the chances ol vandalism 

C The Spot liter Is a new rechargeable flashlight, made of 
ABS plastic that can operate up to t v» hours without recharging 
The replaceable bulb works on either high or low beam, and a 
small light indicates when the unit Is being charged. Total 
weight of the light, charging base, fi-lt cord and plug is 2 lbs., 
the price is $25. Made by Black &, Decker Inc., 515 Glebe Rd . 
Easton, Md. 21601 it’s available at hardware stores and homo 
centers 

0 The Line-Up Idea Table js a small portable drawing lable 
that weighs 3 lbs and measures 13 « 16 in Its “Vin xhtek 
aluminum top— supported by tour rubber feel— must first be 
covered with mat board before drawing is done. Included are 
three hold-down clips for the mat board and drawing paper and 
a calibrated T-square Made by Fairgale Rule Co. Inc .. Bo* 276. 
22 Adams Ave.. Cold Spring. N V.. 10516, ii cosls $36.30 ai 
art-supply stores. 



120 POPULAR MECHANICS 



YOUR PRESENT STORM WINDOWS 
ARE NOT ENOUGH!!! 




The Turin* window system has been used exclusively by Industry both 
here and abroad lor many years. Now limited supplies are available lor 
public and private use. The To rtlt* window system installs In five minutes, 
using no nailing strips, screws or tools. Turin* is a totally new 100% opti- 
cally clear and tough film with no cloudiness or haze. 

Evan should you have storm windows, you can Form another Insulation bar- 
rier against hast LOSS and SE AL OUT cotd air Infiltration. The TerfA* win- 
dow system creates an Insulating pocket of air inside your window area by 
keeping cotd air OUT and keeping IN your heated room atmosphere. 

Any type window, be It casement, bow, jalousie, steel, aluminum, wood can 
be made 100% air light. Trailers, factories, farms, apartment buildings, 
churches, hospitals, schools, motels and virtually every business can use 



Easy u a jJpper 



10 Gpfln f*r access 



GUARANTEE 



SHOULD roll NOT BF COMPLETE 
LY SATISFIED RETURN UNUSED 
PORTION VYiTh’N 1". TJArS FOP 

C ULL rffund LESS postage 

AF4D HAUQL1NO 



i 



Supplies are limited. 
So please don’t delay. 



I APT Manufacturing 

I Tor fit* Division Dept, PM-3 

1 470 Easton Ad., Horsham, PA 19044 

( Please rush, mg krtg wmpleie with easy Instniciiang el ihg low pnw JU.W PLUS J1 50 

POSTAGE for ONE Hit lhal contains lGGiquaw Eem .TWO KITS 320 square Petit lar I2B .00 PLUS II 95 
I POSTAGE. A Hrlftflt of 11,60 T pu*rchj5Ed separaltily. THREE KIT'S 480 square fB&l for 141.65 FLUE 

I I z.£S POSTAGE. A iavk>Qa «f 12.60 ll pureha&ed »paraUHy. TOTAL ENCLOSED CHECK or 

| MONEY ORDER OJVLV. 

| NDC O.D.'b PLEASE All shipmanla ma^e UPS unless- DlhHr rnalrucl tons given 

| name . 

I ADDRESS APT NO. 

| C!TV STATE _ ZIP CODE _ 

I Order* Ic CANADA chec* or money order must oe rnido poyobie m U.&. DOLLARS 
" grtf 11-00 MUST SE ADDED TO COVER POSTAGE J 



TORLITE Can Double or Triple Insulate Windows 



SAVE MONEY 



One Turin* kit can cover over 160 square feet of window area. This means 
you can stop heal LOSS and PREVENT cotd air Infiltration from tan average 
size home windows. With an energy savings that may equal tan times the 

cost of one kit. 



LI Mol iJJkJIUll I 111 I WHIIA.V MU bPif I HI IV I ILK I VIIWI ^ J 41 IA VII l^lia - | 

No other window kit available on the market today offers the amount of window coverage and energy savings of 
the Turin* system, 

• Turltt* is 100% optically CLEAR. You don't even know it’s on your window. 

• We have developed an exclusive acrylic polypropylene fastening system that allows the Turin* 
film to fasten to the Inside window frame, molding or wall. 

* No tedious measuring or cutting to exact dimensions. All excess is trimmed after Torl/t* film 
has been Installed. 

* Designed for use on the inside. No climbing ladders or difficult outside installation unless you 
want to. 

* Can be taken down, stored and reused for next year. 

Durabiv, tirufig, * The T*rtH* system offers Ihe same cost saving benefits for saving on your air conditioning 

high tftftftile strength COStS. 

| • The sun's ultraviolet rays have a minimal effeci on Ihe Tor lit* film. 

• The Tor lit* comes packaged on a roil, not folded or creased, so you are assured of receiving a 
quality product. 



forfit* film is a Giant 50 inches wide by over forty feet long. For a total of 160 square feet for 
one kit. tod feel of fastening system is included plus complete instructions and pictures show- 
ing Step-by-step Install at Ion. Reorder forms are included for fast and easy ordering. TWO kits - 
one roll 5ti inches wide by 80 feet long. THREE kits - 50 Inches wide by 120 feel long. 



This offer is made direct from 
the manufacturer, The 
Torllt* material is not 
available to Ihe public thru 
any ratal I outlet or store. We 
regret thal we are unable to 
accept credit cards or 
telephone orders. 



Fns any sij«„ 
Shape window 



You can test Torllt* in your own 
home without risk. Trial test any 
two windows In your home. Com- 
pare the temperature and overall 
comfort, Should you feel Ihat our 
system does not perform and you 
are convinced that It is not every 
bit as effective as we say, return 
the unused portion for a com- 
plete refund LESS POSTAGE. 



ONE COMPLETE 
KIT FOR A LOW 



14 = 







